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(54) Coloring composition for color filter containing colorant and color filter using the same 



(57) 
prises: 



A coioring composition for a color fifier, com- 



a colorant for a color filter composed of composite 
particles having an average particle diameter of 
O OOi to 1.0 nm t and comprising white inorganic 
particles, a gluing agent coating layer provided on 
the surfaces of the white inorganic particle and an 
organic pigment coat provided on the gluing agent 
coating layer in an amount of 1 to 500 parts by 
weight based on 100 parts by weight of the white 



inorga nic particles; 

a dispersant; a binder resin; a monomer as a reac- 
tive diluent; a polymerization initiator; and a solvent. 
Such a coloring composition for color filter contain- 
ing a colorant exhibits not only a sharp particle size 
distribution but also excellent light resistance. 
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Description 

[0001] The present invention relates to a coloring composition for color filter containing a colorant and a color mter 
using the coloring composition, and more particularly, to a coloring composition for color filter containing a colorant 
5 exhibiting noi only a sharp particle size distribution but also excellent light resistance, and a color filter using such a 
coloring composition, which exhibits excel lent spectral properties, 

[0002] In the recent computerized society, various information devices such as personal computers or the like have 
rapidly spread in any of business, personal and domestic applications. These information devices are almost provided 
with a display as one of terminal equipments thereof- In particu Jar, since portable-type information devices are required 
*0 to have a lightweight and a small size for space- saving, a liquid crystal display (LCD) devices, especially color LCD 
devices, have been used therein. 

[0003] A color filter is essential to express the information by the color LCD devices. The color filter is an optical filter 
constituted by three primary cotors of either R {red), G (green) and B (blue) or C (cyan), Y (yellow) and M (magenta) 
regularly arranged oh a glass plate. 
is [0004] T he coior LCD devices have been first req uired to s how a good color property (eolor-reprod ucing property J, 
a high lightness and. . a. large contrast. With these requirements, the color filter used in the color LCD devices have also 
been requ ired to have a higher performance as to color property (color-reproducing property), a lightness and a contrast 
thereof. 

[0005] The cofbr property of the color filter can be improved by increasing a concentration of pigments contained 
20 therein so as to enhance its color density. However, the increased pigment concentration causes the deterioration in 
Jight transmittance of the color filter. Therefore, in general, the color property of the color filter has been improved by 
enhansing a color purity of a colorant used in the color filter, i.e. , by using a colorant having a narrower transmission 
spectrum. 

[0006} In order to obtain a colorant having a high color purity, there has been generally used the method of mixing 
25 the respective three primary colors R (red), G (green ) and B (blue) with corresponding complementary cofors, i.e., a 
so-called subtractive color mixing method {Japanese Patent Application l^id-Open (KOKAI) Nos. 8-295808(1996), 
8-295809(1996) and 2001-188120, etc.). 

[0007] In order to enhance a lightness of the color filter, pigments used m the color filter are required to have a high 
transparency and an excellent dispersibility, 

30 [0008] Hitherto, dyes have been used as a colorant for the color filter from the standpoints of transparency, fluidity, 
dispersibility and the like. However, these dyes are chemically active and , therefore . deteriorated in fastness such as 
light resistance. For this reason, in recent years, pigments are rn ami y used as the colorant of the color filter 
[0009] Howeve r, since the pigme nts are in the form of particles unli ke dyes di ssol vable in vehi cle , wh en such pigments 
are used, it has been difficult to obtain color filters having a high transparency corresponding to that of color filters 

35 us'hg the dyes in order to improve the transparency, there has been proposed the method of filling up colloid particles 
having a particle size of less than 100 nm between colorants having a particle size of more than 200 nm (Japanese 
Patent Appl ication Laid -Open (KOKAI ) No. 2001-126635 ) . 

[0010] Also, in the case of organic pigments, from pigments kept in a molecular state to pigments composed of fine 
primary particles having a particle size of about 20 to 1 00 nm are produced by the chemical reaction or the like. However, 

40 the fine primary particles or the like have a very h igh su rface energy and , therefore, tend to be agglomerated together 
As a result, the fine primary particles or the like are usually formed into aggregates, i.e., secondary particles having a 
very large particle size. For this reason, it has been required to develop techniques for obtaining finely divided pigments. 
[0011] As the method of obtaining finely divided pigments, there are known a method of controlling crystal growth 
of pigments during the production process thereof; a method of mechanically pulverizing the pigments; or the like. 

45 However, in any of these methods, the obtained pigments tend to have a broader particle size distribution and an 
uninformed particle Shape, resulting in tendencies of deteriorated contrast due to light scattering as well as poor d is- 
persibil ity in vehicle, 

[001 2] For these reasons, there has been required a colorant for color filter, which has a fine particle size and a sharp 
particle size distribution. 

so [0013] Conventionally, in order to obtain color filters having exceHent light transmittance and contrast, there have 
been proposed the methods using pigments having a specific particle size (Japanese Patent Publication (KQKOKU) 
Nos. 4-37987(1992) and 4-39041(1992), Japanese Patent Application Laid-Open (KOKAI) No. 9-1971 18{1997) v etc.). 
[0014] In addition, the color filters have been required to show a high refiability upon outdoor use, such as a high 
light resistance. 

55 [0015] At present it has been strongly required to provide a color filter having excellent spectral properties, using a 
colorant for color filter capable of exhibiting not only a sharp particle size distribution but also excellent transparency. 
However, the conventional colorants have failed to satisfy these requirements. 

[0016] That is, in Japanese Patent Application Laid-Gpen (KQKAl) Nos. 8-295808(1996), 8-295809(1996) and 
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2001 -188120, there is described the method of improving spectral properties of the color filter by a subtractive color 
mixing method using pigments having a specific particle size therein. However, smce the pigments used have a broad 
particle size d istribution, the spectral properties of the color fitter cannot be sufficiently improved. 
[0017] Also, in Japanese Patent Application Laid- Open (KQKAI J No. 2001-126635, there is described the method 
5 of improving the transparency by filling up colloid particles having a particle size of less than 10Q rim between colora nts 
having a particle size of more than 200 nm. However, the adhesion strength between the colloid particles and the 
colorant is insufficient, (hereby causing deterioration of dispersibility in vehicle and failing to obtain the effect of suffi- 
ciently improving the transparency. 

[0018] In Japanese Patent Publication (KOKOKU) Nos. 4-37937(1992) and 4^39041(1 992) and Japanese Patent 
1® Application Laid-Open (KOKAI) No. 9-1971 1 8(1 997), there is described the method of using pigment particles having 
a specific particle size. However, since the reduction of the particle size of the pigment particles is conducted by me- 
chanical pulverization, the obtained particles failed to show a uniform particle shape and a sufficiently sharp particle 
size distribution, 

[001 9} Meanwhile, in Japanese Patent Application La id-Open (KOKAI) No. 2001-226609, there are described green - 
*5' based pigments composed of green composite iron oxide hydroxide pa rticles comprising iron oxide hydroxide particles; 
a coating layer formed on the surface of the iron oxide hydroxide particle, which comprises orga nos ilane compounds 
obtainable from alkoxysilanes, or poiysilpxanes; an organic blue pigment coat formed on the coating layer. However, 
the techn [que described in this KOKAI is to fixedly adhere the orga nic blue pigments onto the yel low iron oxide hydroxide 
particles and, therefore, is quite different from the technique of the present invention for obtaining the organic pigments 
20 having a high chroma . Further, in this KOKAI, there is neither taught nor suggested the motivation for applying the 
green-based pigments to a colorant for color filter. 

[0020J As a result of the present inventors' earnest studies for solving the above problems, it has been found that 
by using a colorant composed of composite particles having an average particle diameter of 0,001 to 1.0 |im, which 
comprise white inorganic partfcles, a gluing agent coating layer formed on the surface of the white inorganic particle 
25 and an organic pigment coat formed onto the gluing agent coating layer, and exhibits not only a sharp particle size 
distribution but also excellent light resistance, the obtained col or filter exhibits excel lent spectral properties. The present 
invention has been attained on the basis of the findings, 

[0021] An object of the present invention is to provide a coloring composition for color filter, exhibiting an excellent 

dispersibility, which contains a colorant for color filter having not only a sharp particle size distribution but also an 
so excellent light resistance. 

[0022] Another object of the present invention is to provide a color filter exhibiting excellent spectrai properties, which 

contains a colorant for color filter having not only a sharp particle size distribution but also an excellent light resistance. 

[0023] A fu rther object of the present in vention is to provide a colorant for color filter; which exhibits not only a sharp 

particle size distribution but also an excellent light resistance. 
35 [0024] lb accomplish the aim, in a first aspect of the present invention, there is provided a coloring composition for 

a color filter, comprising; 

a colorant for a color filter composed of composite particles having an average particle diameter of 0.001 to 1.0 
nm, a nd comprising white inorganic particles, a glujng agent coating layer formed on surface of the white inorgan ic 
to particle a nd an organic pigment coat formed on the gluing agent coating layer in an amount of 1 to 500 parts by 

weight based on 100 parts by weight of the white inorganic particles; 

a dispersant; a binder resin; a monomer as a reactive diluent; a polymerization initiator; and a solvent. 

[0025] In a second aspect of the present invention, there is provided a coloring composition for a color filter, com- 
■*5 prising' 

a colorant for a color filter composed of composite particles having an average particle diameter of 0.G01 to 1.0 
|im, and comprising white inorganic particles coated with at least one under-coating material selected from the 
group consisting of hydroxides of aluminum, oxides of aluminum, hydroxides of silicon and oxides of silicon, a 
5Q gluing agent coating layer formed on the coated white inorganic particle and an organic pigment coat formed on 

the glu ing agent coating layer in an amount of 1 to 500 parts by weight based oh 100 parts fry Weight of the white 
inorganic particles, 

a dispersant- a binder resin; a monomer as a reactive diluent; a polymerization initiator; and a solvent. 

S3 [0026] In a third aspect of the present invention;, there is provided a coloring composition for a color filter, comprising : 

a colorant for a color filter composed of composite particles having an average particle diameter of O.OOIS to 0,5 
urn, a geometrical standard deviation value of particle diameters of not more than 1.8 and a BET specific surface 
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area value of 1.5 to 750 rrP/g, and comprising white inorganic particles , a gluing agent costing layer formed on 
surface of the white inorganic particle, and an organic pigment coat formed on the gluing agent coating layer in 
an amount of 10 to 400 parts by weight based on 100 parts by weight of the white inorganic particles; 
a dispersant; a binder resin: a monomer as a reactive diluent; a polymerization initiator; and a solvent 

■ 5 

[0027] I h: aTourtbaspectoftfoe. present invention, thereisprovided. a coloring.compo.sition.fora coior filter, oompris'fng :■ 

a colorant for a color filter composed of composite particles having an average particle diameter of 0,0015 to 0.5 
urn, a geometrical standaro" deviation value of particle d iameters of not more than 1.8 and a BET specific surface 

?tf area value of 1.5 to 750 m 2 /g, and comprising white inorganic particles coated with at least one under-coating 

material selected from the group consisting of hydroxides of aluminum, oxides of aluminum, hydroxides of silicon 
and oxides of silicon, a gluing agent coating iayer formed oh the coated White inorganic particle, and an organic 
pigment coat formed on the gluing agent coating layer in an amount of 10 to 400 parts by weight based on 100 
parts by weight of the white inorganic partiefes; 

*5 a dispersant; a binder resin; a monomer as a reactive diluent; a polymerization initiator; and a solvent. 

[0028] In a fifth aspect of the present invention, there is provided a color filter having pixeUpicture elements) obtained 
by appfying onto a substrate a coloring composition for a color filter, which coloring composition comprises: 

? o a colorant for a color filter composed of composite particles having an average particle diameter of 0,001 to 1.0 

ftrn, and comprising white inorganic particles, a gluing agent coating layer formed on the surface of the white 
inorganic particle and an organic pigment coat formed on the gluing agent coating layer in an amou nt of 1 to 500 
parts by weight based on 100 parts by weight of the white inorganic particles; 

a dispersant; a binder resin; a monomer as a reactive diluent; a polymerization initiator; and a solvent. 

25 

[0020] In a sixth aspect of the present invention, there is provided a color filter having pixel (picture elements) obtained 
by applying onto a substrate a coloring composition for a color filter, which coloring composition comprises: 

a colorant for a color filter composed of composite particles having an average particle diameter of 0.001 to 1 .0 
30 jxm t and comprising white inorganic particles coated with at least one under-coating material selected from the 

group consisting of hydroxides of aluminum, oxides of aluminum, hydroxides of silicon and oxides of silicon, a 
gtuing agent coati ng layer formed on the coated white inorganic particle and an organic pigment coat formed on 
the gluing agent coating layer in an a 1 to 500 parts by weight based on 100 parts by weight of the white 

inorganic particles; 

35 a dispersant; a binder resin; a monomer as a reactive diluent; a polymerization initiator; and a solvent. 

[0030] In a seventh aspect of the present invention, there is provided a method of using as a colorant for a color 
filter composite particles having an average particle diameter of 0,001 to 1.0 urn, and comprising white inorganic 
particles, a gluing agent coating layer formed on surface of the white inorganic particle and an organic pigment coat 
4® formed on the piuing agent coating layer in an a mount of 1 to 500 parts by weight based on 100 parts by weight of the 
wh ite inorga nic particles; 

[0031] In an eighth aspect of the present invention, there is provided a method of using as a colorant for a color filter, 
composite particles having an average particle diameter of 0.00 1 to 1 .0 um, and comprising white inorganic particles 
coated with at least one under-coating materia* selected from the group consisting of hydroxides of aluminum, oxides 
45 of aluminum, hydroxides of si! icon and oxides of silicon, a gluing agent coating layer formed on the coated white 
inorganic particle and an organic pigment coat formed on the gluing agent coating layer in an amount of 1 to 500 parts 
by weight based on 100 parts by weight of the white inorganic particles; 
[0032] In the accompanying drawings: 

so Fig. 1 is a micrograph ( x 50,600) of silica particles used in Exa mplc 1 ; 

Fig. 2 is a micrograph (x 50,000) of organic pigments G-1 used in Example T; and 
Fig, 3 is a micrograph (X 50,000) of a colorant for color filter obtained in Example T, 

[0033] The present invention will now be described in detail below. 
55 [0034] First, the colorant for color filter used in the present invention is described. 

[0035] The colorant for color filter used in the present invention is composed of composite particles having an average 
particle diameter of 0:001 to T O j^m, which comprise white inorganic particles as core particiles, a gluing agent coating 
layer formed on the su rface of the respective core part icles, and an organic pigment coat formed onto the gluing agent 
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coating layer. 

[0036] T he white inorganic particles used in the present invention may be those ha ving a nidi ng power of usually not 
more than 600 em 2 /g. Examples of the white inorganic pa rticfes may include white pigments, extender pigments or the 
like. As the white pigments, there may be exemplified titanium d ioxide, zinc oxide or the like. As the extender pigments, 
there may be exemplified fine silica partfcies such as sifiea powder, white carbon, fine silicic acid powder and diatom- 
a ceo us earth particles; clay particles; calcium carbonate particles; barium sulfate particles; alumina white particles; 
talc; transparent titaniu m oxide particles; or the like. Among these White Inorganic particle's* preferred are the extender 
pigments, more preferred are those extender pigments having a refractive index of not more than 3,0* and still more 
preferred are those extender pigments having a refractive index of 1 0 to 2,1 . 

[0037] The white inorganic particles may be those having any suitable shape such as spherical particle^ granular 
particles, polyhedral particles, acicular particles, spindle-shaped parti cies, rice ball-shaped particles f f la ke-shaped pa r- 
tides, scale- shaped particles and plate-shaped particles. 

[0038] The white inorganic particles have an average particle size of usually 0. 0009 to 0.99 pro. preferably 0. 00 14 
to 0 49 pm, more preferably 0,0019 to 0.19 pm; When the average particle size of the white inorganic particles is more 
than 0. 99 prn< the obtained colorant may become coarse, resulting in poor tinting strength and deteriorafed transpar- 
ency. 

[0O39J The white inorganic particles used in the present invention have a hiding power of usually not more than 600 
cm 2 /g. Further, in the consideration of a good transparency of the obtained colorant for coior filter, the Nding power of 
the white inorganic particles is preferably not more than 300 cm^g, more preferably 1 to 1GDcm 2 /g. 
[0040] The refractive index of the white inorganic particles used in the present invention is not particularly limited as 
tong as the hiding power thereof falls within the above-specified range, in the consideration of the refractive index of 
the organic pigments coat above the white inorganic particles, which generally fails within the range of 1.2 to 2.5, the 
white inorganic particles preferably have 1.1 to a (X Also, in the consideration of the refractive 

index of a binder resin used for production of the coloring composrtion, which generally fells within the range of 1,4 to 
1,7, the white inorganic particles have a refractive index of more preferably 1.2 to 2 0, still more preferably 1.3 to 1 .8. 
[0041] The white inorganic particles used in the present invention have a geometrical standard deviation value of 
particle diameters of preferably not more than 2.0, more preferably not more than 1.8, still more preferably not more 
than 1,5. When the geometrical standard deviation value of particle diameters of the white inorganic particles is more 
than 2.0, the obtained colorant for color filter also may show a broad particles iz&. distribution,, resulting; in- deteriorated: 
contrast due to scattering of light, in the consideration of industrial productivity the lower limit of the geometrical stands 
ard deviation value of particle diameters of the white inorganic particles is 1.01 ':. 

[0042] The white inorganic particles have a BET specific surface area value of usually not less than 0.5 m 2 /g. When 
the BET specific surface area value is less than 0.5 m 2 /g, the white inorganic particles may become coarse, or sintering 
tends to be caused with in or between the white inorganic particles, so that the obtained colorant may also become 
coarse and . therefore, tends to be deteriorated in tinting strength and transparency. 1 n the consideration of good tinting 
strength and transparency of the obtained colorant for color filter, the BET specific surface area value of the white 
inorganic particles is preferably not less than 1.0 m 2 /g, more preferably not less than 1.5 m 2 /g. In addition, in the 
consideration of forming a uniform gluing agent coating layer on the surface of the white inorganic particle or a uniform 
organic pigment coat onto the surface Of the gluing agent coating layer, the upper limit of the BET specific surface area 
value of the white inorganic particles is usually 1,000 rn^/g, preferably 760 m 2 /g, more preferably 500 m 2 /g 
[0043] As to the hue of the white inorganic particles, the L* value thereof is usually not less than 70 00, preferably 
riot less than 75.00; arid the C* value thereof is usually not more than 1&Q0, preferably not more than 15.00, more 
preferably not more than 12.Q0. When the t* and G* values of the white inorganic particles is out of the above-specified 
ranges, it may be difficult to obtain the aimed colorant for color filter exhibiting a clear white color 
[0044] As to the l ight resistance of the white inorganic particles, the lower I imit of the AE* value thereof when measured 
by the below-mentioned evaluation method, is usually more than 5.0: and the upper limit of the AE* value thereof is 
usually 12.0, preferably 11.0, more preferably 10 0. 

[0045] The gluing agent used in the present invention may be of any kind as long as the organic pigment can be 
adhered onto the surface of the white inorgan ic particle as the core particle therethrough . Examplos of the preferred 
gluing agents may include arganosiiicon compounds such as aikoxysiianes, fluoroalkylsiianes an^ polysiloxanes; var- 
ious coupling agents such as s ilane- based coupling agents, titanate-based coupling agents, alii minate-based coupling 
agents and zirconate-based coupling agents; oligomer compounds; polymer compounds or the like. These gluing 
agents may be used alone or in the form of a mixture of any two or more thereof. In the consideration of adhesion 
strength of the organic pigment onto the surface of the white inorganic partible as the core particle through the gluing 
agent, the more preferred giutng agents are the organosilicon compounds such as atkoxysilanes, fluoroalkylsiianes 
and polysiloxanes, and various coupling agents such as silane-based coupling agents, titanate-based coupling agents, 
alu mi nate-based eoupl i ng agents and zirco nate-based coupling agents, 

[0046] in particular, in the case where fine silica particles are used as the white inorganic particles, it is preferable 



EP 1 298 165 A2 



to use the organosiJicpn compounds or fhe^ the gluing agent. 

[0047] As organosilioon compounds used in the present invention, at least one organosilioon compound selected 
from the group consisting of (i) organosilane compounds obtained from alkoxysilane compounds; (2) polys ifoxanes, 
or modif ied polysitoxanes selected from the group consisting of (2-A j polysiloxanes modified with at least one compound 
selected from the group cons istirtg of poly ethers, polyesters and ©poxy compounds (hereinafter referred to merely as 
"modified pbiysiloxanes"), and (2-B) polysiJoxanes whose molecular terminal is modified with at feast one group se- 
lected from the group consisting of carboxylic acid groups, alcoho* groups and a hydroxy I group (hereinafter referred 
to merely as "terminal-modified polysiloxanes" ) t ; and (3) fiuoroalkyi organosiJane compounds obtained from fiuoro- 
alkyisilane eompounds. 

10048] The organosiiane compounds (1 ) can be produced from alkoxysilane compounds represented by the formula 
(I): 

R 1 a SiX 4ra (I) 

wherein R 1 is CpH^iCH^CHCH^ or n-C b H 2b+1 - (wherein b is an integer of 1 to 1.6); X is GH3O- or G 2 H 5 Q-; and a 
is an integer of 0 to 3. 

[0049] Specific examples of the alkoxysilane compounds may include rnethyltriethoxysiiane, dimethytdietboxysilane, 
phenyl triethyoxysil a ne, diphenyldiethoxysriane, dimethyldimetboxysilane, methyltrfmethoxysiiane, prjenyltrimethoxysi- 
sane, diphenyldirnethoxysifane, Isobutyittimethoxysilane, decyltrimethoxys'lane or the like. 

[0050] Among these alkoxysiiane compounds, in view of the adhering strength of the organic pigments, rnethyltri- 
ethoxysiiane, rhethyitrimethoxysilane, dimethytdimethoxysiiane, isobutyltrimethoxysiiane and phenyltriethyoxysilane 
are preferred, and metriyltriethoxysiiane, methyltrimethoxysilane and phenyltriethyoxysilane are more preferred, 
[0051] As the polysiloxanes (2) T there may be used those compounds represented by the formula (II); 

CH ;i R 2 CH 3 

CK 3 -Si--0~( si— O-} 3i—CK 3 { IT ) 

1 1 a 1 

CK 3 CH-3 CH3: 

wherein R 2 is H- or CH 3 -. and d is an integer of 15 to 450. 
[0052] As the modified polysiloxanes (2- A), there may be used- 
fa 1) polysiloxanes modified with polyethers represented by the formula (111); 



CH 3 CH 3 CH 5 CH 3 

ai 2 Si of— Si o ) { Si- O— )— Si— OH 3 {HI } 

I e I , f ' 

CH 3 H 3 R CH 3 

G— CH 2 — CH— 0-4 — R 5 
R 

wherein R 3 is-(-CH ? -) h -; R 4 is -(-CH 2 -) r CH 3 ; R 5 is -OH, -COOH, ~CH=CH 2 , ^HfcH^CH 2 or ^CH 2 -) r CH 3 ; R« 
is ^CH£-) k -Cr%' g and h are an integer of 1 to 15; i, j and k are an integer of 0 to 15; e is an integer of 1 to 50, 
and f .is an integer of 1 to 3G0; 

(a2) polysiloxanes modified with polyesters represented -by the formula fiV): 
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CH 3 



CH3 



CH 3 
f 



GH 3 -Si-0-( Si— -0 )~4r f O— )— Si- GH 3 



(IV) 



O — p~ R 8 — G— O— R 9 - O-j- 



-R 



10 



wherein R\R? ana are -(-CM^ - and may be the same or different; R 10 is -OH, ^GH=GH 2 , -GH{CH 3 ) 
=CH 2 or -(-CH2-) r CH 3 ; R 11 js -(-CH 2 -) S -CH 3 ; n and q are an iniegerof 1 to 15; r and s are an integer of 0 to 15; e' 
isan integer of 1 to 50; and f is an integer of 1 to 300; 

(03) polysiloxanes modified with e poxy compounds represented by the formula (V): 



CHs CH 3 GH 3 ch 3 

OH 3 -Si- 0~( Si-Q -W-si-O— )— Sir- CH 3 ( V ) 

* L 1 L I li ! 



„ 1 o 1 u 

GH 3 p GH 3 CK 3 

wherein R 12 is -{-GH 2 -) V -; v is an integer of 1 to 15; t is an integer of 1 to 5:0; and u is an integer of 1 to 300; or a 
mixture thereof. 

[0053] As the termihakmodified polysiloxanes (2-B), there may be used those represented by the formula (VI): 



CH 3 CH 3 R 1 * GH 3 

R i 3 -o-f-^ar- ^o:4^^i— --o---^^i— ■ Ji 1 *-' (VI ) 

I I Iff I jc f ... 

CH 3 CH 3 GH 3 CH 3 

wherein R 13 and R 14 are -OH, R 16 OH or R 17 CQGH and may be the same or different; R 15 is -GH 3 or -C 6 H 5 ; R*S and 
R 17 are-(-CH 2 -) y -; wherein y is an integer of 1 to 15; w is an integer of 1 to 200; and x is an integer Of 0 to 100. 
[0054] In view of the adhering strength of the organic pigment, polysiloxanes having: methyl hydrogen stloxane units, 
the polysiloxanes modified with the polyethersandthe polysiloxanes whose termi nals are modified with carboxylie ac 
grou ps are preferred 

[0055] The fiu oroalkyi organosilane eompou nds (3) may be produced from fluoroalkylsilane compounds represented 
by the form ui a (VII): 

CF 3 (CF 2 ) z CH 2 CH ? {R ,a ) 0 .SiX 4 ,. (VII) 

wherem R 1 § is CH 3 -, C 2 H 5 -, CH Z Q- orC^Q-; X is GH a O- or G 2 H 5 G-; and z is an integer of 0 to 15; and a' is an integer 
Of 0 to 3. 

[0056] Specific examples of the fluoroalkyisilane compounds may include trifluoropropyi trimethoxysilane, tride- 
eafluorooctyl trimethoxysilane, heptao'ecafluorodecyl trimethoxysilane, heptadeeafluorodecyl methyl dimethoxysilane, 
trifluoropropyi ethoxysilane, trideeafluorooctyl triethoxysilane, hepta decaff uorodecy I tnethoxysitane, or the Jike. 
[0057] Among these fl uoroaikylsilane compounds, in view of the adhering strength of the organic pigment, tnfluoro- 
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propyl trimethoxysjlane^ tridecafluorooctyl trimethoxysilarie and heptadeeaf I uorodecyi frimetboxysilane are preferred, 
and trifluoroprbpyl trim ethoxy si lane and tridecaflucrooctyl trimethoxysiiane are more preferred. 
[0058] As the silane-based coupling agents, there may be exemplified vinyltrimethoxysilane, vinyfifiethoxysiiane, 
^aminopropyltriethoxysilane, 
5 ^glycidoxypropyltrimethoxysilane, 
y-mefcaptopropyltrim ethoxysi I an o, 
7-metbacrylGxy propyltrim ethoxy srla ne, 
N-(y(aminoethy^ 

Y-glycidpxypropylmethyldimethDxysilane, 
to Y^ h, ^ r dprapyitnmethoxysiJane or the like. 

[0059] As the ttlanate-based coupling agents, there may be exemplified isopropyitristearoyl titanate, isqpropyltrts 

(dioctyipyr^phosphate^itanate, isapropyltriCN-aminoethyl-aminoelhyljititanate, tetraoctylbisCdrtridecylphospfr^ 

ate, tetra(2,2-diaryio^ titanate, 

bisfdioetylpyrophosphatejetriylene titanate or the like. 
IS- [0060] As the aluminate-based coupling agents, there may be exemplified acetoaikoxyalumfnum diisoprppilate, 

alu minu md iisopropoxymonoetrsylacetoaeetate> aluminumtrisethylacetoacetate, aluminumtrisacetylacetonate or the 

like. 

[0061] As the zirconate-based coupling agents, there may be exemplified zirconiumtetrakisacetylacetonate, zirep- 
niumdibutoxybisacetylacetQnate, zircon iumtetrakisethylacetoaeetate, zirconiumtrfbutoxymonoethylacetoacetate, zir- 

2G cohiumtributoxyacetyiacelonate or the like. 

[0062 j it is preferred to use oligomer compounds having a molecular weight of from 300 to less than 10,000. It is 
preferred to use potyrneF compounds having a molecular weight of about 10 ,000 to about 100,000. In the consideration 
of forming a uniform coating layer on the core particles, the oligomers or polymer compounds are preferably in a liquid 
state, or soluble in water or various solvents. 

?s [0063] The amount of the gluing agent coating layer is preferably 0.01 to 15.0% by weight more preferably 0.02 to 
12.5% by weight, still more preferably 0. OS to 10.0% by weight (calculated as C) based on the weight of the gluing 
agentcoated core particles, 

[0064] When the amount of the gluing agent-coating layer is less than 0.01% by weight, it may be difficult to adhere 
not less than one part by weight of t he organic pigment based on 100 parts by weight .of the white inorganic particles. 
3o When the amount of the gluing agent-coating layer is more than 15.0% by weight, since it is possible to adhere 1 to 
500 parts by weight of the organic pigment onto 100 parts by weight of the core particles therethrough, it is unnecessary 
to form the glu ing agent-coating layer in an amount of more than 15.0% by weight. 

[0065] As the organic pigments used in the present invention, there may be used those organic pigments capable 
of exhibiting a hue required for the color filter, i.e., either (a) red, green and blue; or (b) cyan, magenta and yellow. 

35 Examples of the organic pigments may include various organic pigments such as organic red-based pigments, organic 
green-based pigments, org a nic blue-based pigments and organic yellow-based pigments- Also, in order to enhance 
spectral properties of the color filter, complementary color organic pigments, for example, in case of organic blue-based 
pigments, organic violet-based pigments, may be used in combination with the above organic pigments. 
[0066] Examples of the organic red-based pigments may include qu inaeridon pigments such as qui nacridon red, 

40 anthraqunone-based pigments such as diaminoanthraqunony! red, azo-based pigments such as permanent red, con- 
densed azo pigments such as condensed azo red , pery lene pig ments such as perylene red, or the like. 
[0067] Examples of the organic green-based pigmehts^m 
cy a n ine green, or the I ike . 

[0068] Examples of the organic blue-based pigments may include phthalocyanine-based pigments such as metal- 
45 free phihalocyanine blue, phthaiocyanine blue and fast sky blue, alkali blue, or the like. 

[0069] Examples of the organic yellow-based pigments may include monpazp- based pigments such as Hanza yeilcw, 
disazo-based pigments such as benzidine yellow and permanent yellow, condensed azo pigments such as condensed 
azo yellow, isoindoline- based pigments such as isoindoline yellow, isoindolinone-based pigments such as isoindolinon 
yellow or the like, 

50 [0070] Examples of the organic violet-based pigments may include dioxazine- based pigments such as dipxazine 
violet, or the like. 

[0071] The amount of the organic pigments coat Is usually 1 to 500 parts by weight, preferably 10 to 400 parts by 
weight, more preferably 20 to 300 parts by weight based on 100 parts by weight of the white inorganic particles. 
[0072] When the a mount of the organic pigments coat is less than one part by weight or more than 500 parts by 
55 weight, it may be difficult to obtain the aimed colorant for color filter used in the present invention, 

[0073] The particle shape and particle size of the coJoranf for color fitter may largely depend upon those of the white 

inorganic particles as core particles, and have a particle configuration similar to that of the core particles, 

[0074] Specifically, the colorant for color filter used in the present invention has an average particle diameter of 
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usually Q.001 to 4,0 fim, preferably 0:0015 to 0.5 pm, more preferably 0.0020 to 0.2 urn. 

[0075] When the average particle diameter of the colorant for color filter is more than 1 .0 urn, the tinting strength 
and transparency thereof may be deteriorated because of too large particle size thereof When the average particle 
diameter of the colorant is leas than 0 001 pm, it may become difficult to disperse the colorant in vehicle. 

A [0076] The coiorani for color filter has a geometrical standard deviation value of particle diameters of preferably not 
more than 2 0, more preferably not more than 1.8, still more preferably not more than 16, When the geometrical 
standard deviatfon value of particle diameters of the colorant is more than 2,0, the obta ined colorant may tend to show 
a too broad particle size distribution ( resulting ?n deteriorated contrast due to scattering of light. I n the consideration of 
industrial productivity, the lower limit of the geometrical standard deviation value of particle diameters of the colorant 

id is preferably 1.01, 

[0077] The colorant for color filter used in the present invention have a BET specific surface area value of usually 
1.0 to 1,000 m 2 /g, preferably 1 ,5 to 750 m 2 /g, more preferably 2.0 to 500 m 2 /g. When the BET specific surface area 
value is less than 1 .0 m 2 /g s the obtained coiorant for color filter may become coarse particles, or sintering thereof may 
be caused within or between the particles, so that the tinting strength and transparency of the colorant may be dete- 
rs derated. 

[0078] The degree of desorption of the organic pigmehtsfrom thecotorant for color filter used in the present invention 
is preferably the ran k 5 or 4, more preferably the rank 5 when visually observed and evaluated by the below-mentioned 
method . When the degree of desorption of the organic pigments is the rank 1, 2 or -3, uniform dispersion of the colorant 
m vehicle tends to be inhibited by the desorbed organic pigments, or the desorbed organic pigments may undergo self- 
20 agglomeration or crystal growth, resulting in deteriorated contrast due to scattering of light. 

[0079] The tinting strength of the colorant for color filter used in the present invention is preferabfy not less than 
110%, more preferably not less than 115%, still more preferably not less than 120% when measured by the below- 
mentioned evaluation method. 

{0080] The colorant for color filter used in the present invention has a hidi ng power of preferably less than 600 cm 2 / 
25 g, more preferably not more than 550 cm 2 /g, still more preferably not more than 500 cm 2 /g. 

[0081] As to the light resistance of the colorant for color filter used in the present invention, the AE* value thereof is 
pref erably not more than 5 . 0 , more preferably not more than 4.0 when measured by the below-m entioned eval uati on 
method. 

[0082] Mean while, in the colorant for color fitter used in the present fhvehtion, a plurality of colored coat layers each 
M composed of the gfuing agent coating layer and the organicpigmentcoatmaybe formed on the surface of the 

white inorganic particles as core particles. For example, the first colored coat layer composed of the gluing agent 
coating layer and the organic pigment coat may be formed on the surface of the white inorganic particles, and then 
the second colored coat layer composed of the glu ing agent coating layer and the organic pigment coat may be further 
formed on the first colored coat layer. If required, additional colored coat layers may be formed thereon. 
3$ [0083] In the colorant for color filter having a plurality of colored coat layers, the amounts of the organic pigments 
adhered for forming the respective colored coat layers may be appropriately selected depending upon aimed hue and 
properties of the obtained colorant such that the total amount thereof does not exceed the above- specified upper limit. 
[0084] In the colorant for color filter used in the present invention, if required, the surface of the respective white 
inorganic particles as core particle may be previously coated with at least one coating material selected from the group 
40 consisting of hydroxides of aluminum. Oxides of aluminum, hydroxides of silicon and Oxides of silicon (hereinafter 
referred to merely as ''under-coating materiar). The white inorganic particles coated with the under-coating material 
can be more effectively reduced in amount of organic pigments desorbed from the surface thereof and can show a 
higher light resistance, as compared to those uncoated with the under-coating material. 

[0085] The amount of the under-coating material is preferably 0.01 to 20% by weight (calculated as A! , Si0 2 or a 
0. sum of At and Si0 2 ) based on the weight of the white inorganic particles coated with the under-coating layer 

[0086] When the amount of the under-cpating material is less than 0.01% by weight, it may be difficult to attain 
Sufficient effects Of reducing the amount of organic pigments desorbed and improving theTight resf stance. As long as 
the amount of the under coating material fails within the range of 0.01 to 20% by weight, the effects of reducing the 
amount of organic pigments desorbed and improving the light resistance can be sufficiently attained. Therefore, it is 
$Q unnecessary to a ppiy the u nder-coatin g materia I in an amou nt of more tha n 20% by weight. 

[00$7] The colorant for eotor fitter produced by using the core particles coated with the under-coating material used 
in the present invention are substantially the same in particle size, geometrical standard deviation ya I ue of particle 
diameters, BET specific surface area value, hue (L* value, a* value and b* value), tinting strength and hiding power 
as those of the colorant using the core particles uncoated with the under-coating material used in the present invention, 
$5 The degree of desorption of the organic pigments from the eolprant can be improved by coating the under-coating 
material on the core particles such that the coforant can show an organic pigment desorption degree of preferably the 
rank 5. Iri addition, the light resistance of the colorant can be improved by coating with the under^eoating material the 
core particles such that the AE* value is preferably not more than 4.0, more preferably not more than 3.0, 
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[0088] Next, the coloring composition for col or fitter containing the colorant according to the present invention is 
described. 

[0039] The coloring composition for color filter according to the present invention comprises the colorant for color 
fitter, a dispersant, a binder resin, a monomer as a reactive diluent, a polymerization initiator and a solvent 

5 [0090 J The amount of the colorant blended in the coloring composition for color filter is usually 5 to 400 parts by 
weight based on 100 parts by weight of the iota I amount of the binder resin and the monomer. In the consideration of 
good spectral properties of the obtained color filter, the amount of the colorant blended in the coloring composition for 
color filter Is p refera bly 6 to 2 50 parts by wei g fit, more preferably 7 to 150 parts by weight based on 1 00 parts by weight 
of the total amount of the binder resin and the monomer, 

w [0091] As Ihe dispersants, there may be used at least one surfactant selected from ^ 

surfactants such as ammonium laurylsulfate and polyoxyethylene alkyl ether sulfuric acid triethanoiamine; cationic 
surfactants such as stearylamine acetate and (auryltrimethyiammdni urn chloride 

ryldi methyl a mine oxide and la urylcarboxy methyl hydroxyethy! jmidazolium betaine; noniqnic surfactants such as poly- 
oxyethylene lauryl ether, poiyoxyethylene stearyl ether and sorbitan monostearate. The amount of Jhe dispersant con- 
it> tained; in the coloring composition is preferably 0,01 to 50 parts by weight based on 1 00 parts by weight of the colorant 
contained in the coloring composition. 

[0092] The binder resins used in the coloring composition is not particularly restricted as long as these binder resins 
show a transparency in a whole wavelength region of visible light. As such binder resins, there may be exemplified 
resi ns ordi hari ly used f d r colori ng compositions for color fitters, such a s thermosetti ng resins ► thermoplastic resins,, or 
20 the like. 

[0093] Specifically examples of the thermosetting resins and thermoplastic resins may include butyral resins, sty- 
renemaleic acid copolymer resins, chlorinated polyethylene, polyvinyl chloride, vinyl chloride-vinyl acetate copolymer 
resins, polyvinyl acetate, polyvinyl alcohol, polyureibane-based resins, phenol resins, polyester resins, acrylic resins, 
alkyd resins, styrene msins, polyamide resins, rubber-based resins, epoxy resins, cellulose-based resins, polybutadj- 
25 ene, poly imide resins, benzoguanamine resins, melamine resins, urea resins or the like. 

[0094] As the monomers as a reactive diluent, there may be used monomers and/or oligomers capable of forming 
a coating layer when polymerized .The amount of the monomer as a reactive d iluent blended in the col oring com position 
is preferably 6 to 500 parts by weight, more preferably 20 to 300 parts by weight based on 100 parts by weight of the 
binder resin. 

30 [0095] Examples of the monomers and Ol igomers may include acrylic acid , metbacryl ic acid, 2-hydroxy ethyl acrylate, 
2-hydroxypropy! metha cry late, vinyl acetate, N~hydroxy methyl acrylamide/N-(1;l-dimethyi-3-0xobutyl)ac^^^ 
yethylene glycol diacrylate, polyethylene glycol dimethacrylate, methyiene-bisaerylamide y 1 ,3,5-triacrytoyM ,3,5-thaza- 
cyclohexane, pentaeryf hritot tri acrylate, styrene, vinyl acetate, acryiic acid esters, methacrylic acid esters, acrylonitriie 
or the like. 

35 [0096] Examples ofthe polymerization initiator used in the coloring com 

such as 24richlorpmethyl-5-styryl-i ,3,4-pxadiazole; triazine-oased compounds such as 2,4,6-tri{trichloromethyl)tri- 
azine; photolysis-type polymerization initiators such as azobisisobutylonitrile, benzidine alkyl ether, thioacridone, benzil 
and N-(alkylsulfonyloxy}-1 ,8-naphthalenedicarboxyimide; hydrog en-transfer-type polymerization initiators such as 
benzopbenone, anthraquinone and 9-phenylacridine; and electro n-transfer-type composite-based polymerization ini- 

46 tiators such as benzanthrone/triethanoiamine, methylene bjue^benzenesulfinic acid salt, trialJylimidazoIyi dimar/ 
Michiler's ketone and carbon tetraehforide/manganese carbonyi The amount of the polymerization initiator used in the 
coloring composition is preferably 0 01 to 200 parts by weight based on 100 parts by weight of the monomer as a 
reactive diluent, 

[0097] Examples of the solvent used in the coloring composition may i nclude al icyclic hydrocarbon-based solvents 
45 such as cyciohexanone; glycol ether-based solvents such as diethytene glycol dimethyl ether, ethylene glycol diethyl 

ether and propylene glycol monomethyl ether; ester-based solvents such as ethyl acetate, butyi acetate and amy! 

acetate; alcohol-based solvents such as methanol, ethanol, isopropy! alcohol and butanpl; cellosoive-based solvents 

such as methyt ceilosofve and ethyl eel losolve; ketone-based solvents such as isobutyl ketone, methyl ethyl ketone 

and acetone; aromatic hydrocarbon -based solvents such as toluene, xylene and ethyl benzene; petroleum-based sol- 
50 vents such as mineral sprits; cellosofve acetate; or the like. These solvents may be used atone or in the form of a 

mixture of any two or more thereof. The amount of the solvent contained in the i coloring composition is preferably 50 

to 95% by weight based on the weight of the coloring composition for color filter 

[0098] When the coloring composition for color filter according to the present invention >s applied onto a dear base 
film and then dried to form a colored film comprising the colorant, the d ispersant and the binder resin, the thus obtained 
55 colored film exhibits a gloss of usually not less than 70%; a maximum light trans mittance in each color transmission 
region of usually not less than 70%; and a light resistance (AE* value) of usually not more than 
[0099] Wh en the coloring com position for color fii ter accord ing to the present invention is applied onto a clear base 
film and then dried to form a red-colored film, the thus obtained red-colored film exhibits a gioss of usually not tess 
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than 70%, preferably not less than 80%; a light transmittance at 620 nm of usually not Jess than 70%, preferably not 
less than 75%, more preferably not less than 80%; a light transmittance at 480 nm of usually not more than 5%, 
preferably not more than 3%; and a Mgltt resistance {AE* value) of preferably not more than 5.0, more preferabiy not 
more than 4.0. 

s [0100] Wh e n the colori ng composition for col or filter according to the presen t tnye nt ion is applied onto a cl ear base 
film and then dried to form a green-col ored film, the thus obtained green-colored film exhibits a gfoss of usually npt 
less than 70%, preferably not less than 80%; a light transmittance at 530 nm of usually not less than 70% preferably 
not less than 75%. more preferably not less than 80%; a light transmittance at 650 nm of usually not more than 5%, 
preferably not more than 3%; and a light resistance {AE* vaiuej of preferabiy not more than 5.0- more preferably not 

18 more than 4,0. 

[01.01] When the coloring composition for color filter according to the present invention is applied onto a clear base 
film and then dried to form a blue-colored film, the thus obtained blue-colored film exhibits a ojoss of usually not less 
than 70%. preferably not less than 80%; a light transmittance at 460 nm of usually not less than 70%, preferably not 
less than 75%, more preferably not less than 80%; a light transmittance at 630 nm of usually not more than 5%. 
is preferably not more than 3%: and a light resistance (AE* value) of preferably not more than 5.0. more preferably not 
more than 4.0. 

[0102] Next, the color filter produced using the coloring composition for color filter according to the present invention 
is described. 

[01 03] The color filter of the present Invention comprises a substrate, a black matrix and a coloring portions composed 

20 of R (red), G (green) and B (blue), or M { magenta )/Y (yellow) and C (cyan) for color display, which are formed on the 
substrate, and a transparent conductive film (ITO) formed on the bJack matrix and the coloring portions for operating 
a liquid crystal. Meanwhile, if required, a transparent protective film may be disposed between the black matrix plus 
the coloring portions and the transparent conductive film (ITO). Also, in the case of display devices of such a type in 
which the liquid crystal is driven by a transverse magnetic field, the I TO transparent conductive film may be omitted. 

2S [0104] The color filter according to the present invention has a maximum right transmittance at each color transmis- 
sion region of usually not less than 70%, preferably not less than 75%, niore preferably not less than 30% .. 
[G105] Next, the process for producing the colorant for color filter used in the present invention is described. 
[0106] The colorant for color filter used in the present invention is produced by mixing white inorganic particles with 
a gluing agent to form a gluing agent coating layer on the surface of the respective white inorganic particles; and then 

so mixing the gluing agent-coated white inorganic particles witri organic pigments. 

[0107] The formation of the gluing agent coating layer on the surface of the respective white inorganic particles as 
the core particles may be conducted by mechanically mixing and stirring the white inorganic particles as the core 
particles with the gluing agent, or by mechanically mixing a nd stirring the white inorganic particles as the core particles 
and the gluing agent while spraying the gluing agent onto the white inorganic particles as the core particles, A sub- 

35 stantialiy whole amount of the gluing agent added can be used for coating the surface of the white inorganic particles 
as the core particles. 

[01 08] Meanwhile, in the case where aikoxysiJanes or ffuoroaf kylsilanes are used as the gluing agent, a part of the 
aikoxysi lanes or fluoroaikylsilanes may be coaled in the form of organ osi I arte compounds produced from the alkoxysi- 
lanes or fluoroalkyl organosilane compounds produced form fluoroalkyJsi lanes through the coating step. Even in such 

4 v a case, subsequent coat of the organic pigment on the giuihg agent-coating layer is not adversely affected. 

[0109] In order to uniformly coat the gluing agent over the surface of the white inorganic particles as the core particles , 
it is preferred that the agglomerated white inorganic particles are previously deaggregated using a crusher 
[0110] The mixing and stirring of the white inorganic as the core particles with the gluing agent, the mixing 

and stirring of the organic pigment with the gluing agent-coated white inorganic particles. Is preferably carried out using 

*5 an apparatus capable of applying a shear force to the powder mixture, especially such an apparatus capable of simul- 
taneously effecting shear action, spatula stroking and compression. Examples of such apparatuses may include wheel- 
type kneaders, ball4ype kneaders r blade-type kneaders, rofi-type kneaders or the like. Among these apparatuses, the 
wheel -type kneaders are preferred to effectiveiy practice the present invention. 

[01 11] Specific examples of the wheel-type kneaders may include edge runners (similar in meaning to mix muller ; 

$Q Simpson mill and sa nd mill J, multimill , Sfotz mill , Wet pan mill , corner mill , Ting rnuller or the like. Among these kneaders, 
preferred are edge runners, multimill, Siotz mill, Wet pan mill and ring mulier, and more preferred are edge runners. 
Specific examples of the ball-type kneaders may include vibration miN or the like. Specific examples of the blade-type 
kneaders may include Henschel mixer, planetary mixer, Nauter mixer or the like. Specific examples of the roll-type 
kneaders may include extruders or the like. 

55 [0112] The conditions of the mixing and stirring treatment may be selected so as to uniformly coat the surface of the 
white inorganic particles with the gluing agent. Specifically, the mixing and stirring conditions may be appropriately 
controlled such that the l/near load is usually 19 6 to 1 ,960 Ntem {2 to 200 Kg/cm;), preferably 98 to 1 ,470 N/cm ( 1 0 to 
150 Kg/cm), more preferabiy 147 to 980 N/cm (15 to 100 Kg/cm); the treating time Is usually 5 minutes to 24 hours, 
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preferably 10 minutes to 20 hours; and the stirring speed is usually 2 to 2>000 rpm preferably 5 to 1,000 rpnn, more 
preferably 1 0 to 80Q rpm. 

[01 13] The amount of the gluing agent added is preferably 0, 15 to 45 parts by weight based on 100 parts by weight 
of the white inorganic particles as the core particles. When the gluing agent is added in an amount of 0.15 to 45 parts 
s by weight, it is possible to adhere 1 to 500 parts by we ight of the orga nic pigment onto 100 parts by weight of the white 
inorganic particles as the core particles. 

[0114] After the surface of the white inorganic particles as the core particle is coated with the gluing agent, the org a 
pigment ss added and then mixed and stirred with the coated core particles in order to adhere the organic pigment onto 
the gluing agent coating layer. The obtained particles may be further subjected to drying or heating treatments, if 
W required. 

[0115] As the adding method of the organic pigments, a continuous addition method and a divided addition method 
may be exemplified. In case of continuously adding the organic pigments, the organic pigment may be added slowly 
and little by little, especially for a period of usually 5 minutes to 24 hours, preferably 5 minutes to 20 hours, m case of 
dividedJy adding the organic pigments, the adding step of the organic pigments of usually 5 to 25 parts by weight based 
t5 on 100 parts by weig[ht of the white inorganic particles as the core particles, and mixing and stirring step under the 
following conditions can be repeated until the added amount of the organic pigments reaches a predetermined amount 
thereof. 

foi l 6] The mixing and stirring conditions may be appropriately selected so as to form a uniform organic pigment 
coat on the gluing agent coating layer, and may be controlled such that the linear load is usually 19 6 to 1,960 N/cm 
20 (2 to 200 Kg/cm), preferably 98 to 1 .470 N/cm (TO to 150 Kg/cm), more preferably 147 to 980 N/cm (15 to 10G Kg/cm); 
the treating time is usually 5 minutes to 24 hours, preferably 10 minutes to 20 hours; and the stirring speed is usually 
Z to 2 T QO0 rpm, preferably 5 to 1,000 rpm, more preferably 10 to 800 rpm. 

[01 1 7] The amount of the organic pigments added is usually 1 to 500 parts by weight, preferably 30 to 400 parts by 
weight, more preferably 50 to 300 parts by weight based on 100 parts by weight of the white inorganic particles as the 
2?- core particles. When the amount of the organic pigments added Is out of the above-specified range> it may be difficult 
to obtain the aimed colorant for the color filter. 

[0118] The heating temperature used in the drying and heating treatments is preferably 40 to 1 50°G, more preferably 
60 to i20°C, and the heating time is preferably 10 minutes to 12 hours, more preferably 30 minutes to 3 hours. 
[0119] Meanwhile, in the case wh^ 
30 composed of organosi la ne compou nds abfainabie from the a IkQxysilanes or f I u orine-contain ing organosilane com- 
pounds obtainable from the fiuoroatkyisilanes is finally formed on the surface of the white inorganic particles as the 
core particles when treated through these steps. 

[0120] The colorant for color filter having a plurality of colored coat layers is produced by mixing white inorganic 
particles with a gluing agent tq form a gluing agent coating layer on the surface of the respective white inorganic 
3$ partici es and mixing the gluing agent-coated wh ite inorga nie parti eles with orga ni c pig rnenf s to form a first colored coat 
layer, thereby obtaining intermediate pigments; further mixing the intermediate pigments having the first colored coat 
layer with a gluj ng age nt to form a gl ujng agen t coati ng layer on the first colored coat layer an d then m ixi ng the glui ng 
agent-coated intermediate pigments with organic pigments to form a second colored coat layer on the first colored coat 
layer. The mixing treatments with the gluing agent and with the organic pigments in the respective steps may be per- 

49 formed by the same method as used in each treatment mentioned above. Meanwhile, if req uired . the coating with the 
gluing agent and the coati ng with the organic pigments may be repeated to obtain such a colorant for color filter having 
three or more colored Coat layers. 

[0121] The white inorganic particles as the cx>re particles may be previously coated, if required, with hydroxides and/ 
or oxides of alu mrnunn and/or sil icon prior to mixing and stirring with the gluing agent. 
45 [0122] The formation of the hydroxides and/or oxides of aluminum and/or silicon coat are conducted as follows. That 
is, an aluminum compound, a silicon compound or both the aluminum and silicon compouno's are added to a water 
suspension prepared by dispersing the white inorganic particles in water The resultant mixture is mixed and stirred 
together and then, if required, the pH vaiue thereof is adjusted adequately, thereby forming the hydroxides and/or 
oxides of aluminum and/or silicon coat, on the surface of the white inorganic particle, thereafter, the thus-obtained 

50 white inorganic particles coated with the hydroxides and/or oxides of aluminum and/or silicon are filtered out, washed 
with wafer, dried and then pulverized, and may be further subjected to subsequent treatments such as deaeration arid 
compaction, if required. 

[0123] Examples of me aluminum compound may include aluminum salts such as aluminum acetate, aiumtnum 
sulfate, aluminum chloride and aluminum nitrate, alkali aluminates such as sodium aluminate, or the like. 
55 [0124] Examples of the silicon compound may include water glass #3, sodium orthosHicate, sodium metasilicate or 
the like. 

[01251 Next, t he process for producing the coloring composition for color filter according to the present invention is 
described. 
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[0126] The coloring composition for color filter according to the present invention is produced by first mixing and 
dispersing the colorant, the binder resin, the solvent and the dispersant together to obtain a kneaded material; adding 
to the thus obtained kneaded material , the monomer and/or oligomer as a reactive diluent, the polymerization initiator 
and the solvent; and then kneading the resultant mixture, the mixing and dispersing procedures may be conducted 
5 by using a ball mill, an edge runner a twin- or fripfe-roll miil, an extruder, a high-speed impact mill or the like, 
[0127] Next, the process for producing the color fitter of the present invention is described. 

[0128] In the production of the color filter, the formation of the coloring portions (dots) may be conducted by a pigment 
dispersion method such as an etching method and a transfer method; an ink-jet method; a printing method; an elec- 
trode position method; or the like. Among these methods, the pigment dispersion method and ink-jet method are pre^ 
io f erred. 

[0 129] For example , in the pig ment d ispersion rneth od ■ the appi ication step of the coloring com position for color filter 
on a substrate on which a black matrix (portion) is previously formed, and then light exposure^ development and baking 
steps are repeated to form R, G and B color patterns. 

[0130] More concretely, the eoioring composition for color fitter is coated onto a transparent substrate on which a 
*6 black matrix (portion) is previously formed, thereby producing a colored film thereon. The coating with the coloring 
composition may be conducted by : spinner-coating spray-coating ■ immersion, rpll-coating. bar-cqating/die-coatrng or 
the like. Then, a photoresist is applied on the colored film to form a photoresist layer for forming patterns. Then, after 
placing a mask on the photoresist layer, light exposure thereto is performed by irradiating the photoresist layer with 
ultraviolet Sight, visible light, electron beam , X-ray or the like using an exposure apparatus. After the exposure to light, 
pc the photoresist layer is developed with a developer and etched. After etching, the residual unnecessary photoresist 
layer is removed using a solvent such as acetone and eeilosoive based solvents. Thereafter; the colored portions are 
heat-treated to obtain patterns of the colored dots. 

[0131] The above steps are repeated with respect to the respective coloring compositions of eilher red, green and 
blue, or yellow, cyan and magenta. If required, an overcoat layer composed of acrylic polymers, poiysiloxanes or poly- 
25 jmides may be formed onto the patterns of the cotored dots, and further a metal oxide is deposited 

thereon by sputtering method, thereby obtaining a color filter. 

[0132] The point of the present invention is that by using the colorant for coior filter comprising the white inorganic 
particles, the gluing agent coating layer formed on the surface of the white inorganic particle and the organic pigment 
coat onto the gluing agent coating layer, and exhibiting not only a clear hue and a sharp particle size distribution but 
30 also excellent light resistance and transparency, the coloring composition for color filter according to the present in- 
vention can show not only a clear hue, an excellent light resistance end a nigh transparency but also an excellent 
dispersibility. 

[0133] Thus, since the coloring composition for color filter according to the present invention exhibits a clear hue, 
an excellent light resistance and a high transparency, the color filter according to the present invention using such a 
35 coloring composition can atsa a clear hue, an excel lent l ight resistance, a high transparency and excellent spectra! 
properties. 

[01 34] In the cofora nt for col or filter used in the prese ht invention, the organic pigrn ents are effectively prevented 
from being desorbed from the surface of the respective white inorganic particles. The reason therefor is considered to 
be that the finely divided organic pig^ inorgah ic particle through 

40 organosilicon compounds, coupling agents, oligomers or polymers. 

[0135] The reason why the colorant for color filter used in the present invention can exhibit a sharp particle size 
distribution, is considered as follows. The white inorganic particles used as core particles have a sharp particle size 
distribution, and me organic pigments are uniformly adhered thereonto in the form of fine particles. 
[0136] The reason why the colorant for color filter used in the present invention can exhibU 

4s ance, is considered as follows. The organic pigments having a remarkably excellent light resistance as compared to 
that of dyes, are adhered onto the surface of the white inorganic particle as core particles having a relatively excellent 
light resistance through the gluing agent having an excellent light resistance. 

[01 37] Also, the reason why the coloring composition for color filter according to the present invention can exh ibit 
an excellent dispersibility, is considered as follows. By using the colorant for color filter in which the organic pigments 
so are prevented from being desorbed from the surface of the white inorganic particle as core particles, the colorant for 
color filter is well dispersed in vehicle without disturbance by the desorbed organic pigments upon the production of 
the coloring composition. 

[0138] The reason why the coloring composition for color filter according to the present invention can provide a Co 
fifter exhibiting excellent spectral properties, is considered as follows. In the case of the colorant for color filter used in 
55 the present invention, the organic pigments ordinarily working as coarse particles in vehicle because Of self-agglom- 
eration or crystal growth, are uniformly adhered o/itothe surface of the com particles in the form of fine particles without 
formation of coarse particles, 

[01 33] Thus, the colorant for color filter used in the present invention can exhibit not only a sharp particle size dis- 
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tribiitrbfi and an excellent light resistance but also an e^^ 
invention is suitabfe as a colorant for color fitter 

[0140] By using trie above colorant for color filter, the coloring composition for coior filter accorcling to the present 
invention can exhibit an excellent dispersibility: Therefore, the coloring composition according to the present invention 
*s suitable as a coloring composition for color filter 

[0141} The color filter according to the present invention exhibits excellent spectra! properties and f therefore, is 
surtable as color fj/ters for color liquid crystal display (LCD) devices, 

EXAMPLES 

[0142] 

(1 ) The average particle size of the particles wa s ex pressed by an ave rage val u e of 350 particles observed on a 
micrograph, 

(2) The particiesize distribution of the particles was expressed by the geometrical standard deviation value obtained 
by the following method . 

That is, the particle sizes were measured fro magnified micrograph. The actual particle sizes and 

the number of the particles were obtained from the calculation on the basis of the measured values On a log anth mi 
normal probability paper, the particle sizes were plotted at regular intervals on the abscissa-axis and the accumu- 
lative number of particles belonging to each interval of the particle sizes were plotted by percentage on the ordmate- 
axis by a statistical technique. The particle sizes corresponding to the number of particles of 50% and 84.13%, 
respectively, were read from the graph , and the geometrical standard deviation was obtained from the following 
formula: 

Geometrical standard deviation = 



{particle size corresponding to 84.13% under integration sieve}/{particle size (geometrical average 
diameter) corresponding to 50% under integration sieve} 

The more the geometricaf standard deviation nears 1 , the more excellent the particle size distribution of the 
particles. 

(3) The specific surface area was expressed by the value measured by a BET method, 

(4) The am ounts of Ai and Si which were present on the surface of the white rnorganic particle coated with the 
under-coating material, were respectively measured by a fluorescent X^ray spectroscopy de wee "3063 M-type" 
(manufactured by RJGAKU DENKI KOGYQ CO., LTD.) according to JIS K0119 ^General rule of fluorescen t X-ray 
analysis". 

{5) JhB ^ oijnt of the gluing agent coating layer formed on the surface of the white rnorganic particle, and the 
amount of the or g anic pi g ments adhered in the coiorant for color filter , were respectively determined by measuring 
the carbon contents using "Horiba Metal, Carbon and Sulfur Analyzer EM I A-22Q0 Model (manufactured by Heri ba 
Seisakusho Co., Ltd.). 

(6) The degree of desorption of the organic p igments from the coiorant for color filter was visually observed and 
evaluated by the following method, and the observation results were classified into the following five ranks, the; 
rank: 5 represents that the amount of the organic pigments desorped from the surface of the colorant for color filter 
was smallest 

That is, 2 g of the partictes to be measured and 20 mi of ethanol were placed in a 50-ml conical flask and then 
was subjected to ultrasonic dispersion for 60 minutes. Thereafter, the obtained dispersion was eentrifuged at a 
rotating rate of 10,000 rpm for 15 minutes to separate the particles from the solvent. The obtained particles were 
dried at 80 n G for one hour, and the micrograph (x 50,000) thereof was visually observed to count the number of 
the desorbed and re-aggregated organic pigment particles present in visual field of the micrograph . The micrograph 
was compared with a micrograph (x 50,000) of mixed particles obtained by simply mixing the white inorganic 
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particles with the organic pigments without add ing the gluing agent. The results are classified into the following 
five ranks. 

Rank 1: Number of desorbed and re-aggregated partieles was substantially the same as that jn the si 
5 particles; 

Ra nk 2: 30 to 49 desorbed and re-aggregated particles per 1 00 particles of the colorant for color filter ; 
Rank 3: 10 to 29 desorbed and re-aggregated particles per 100 particfes of the cofo rant for color filter; 
Rank 4: 5 to 3 desorbed and re-aggregated particles per 100 particles of the colorant for color filter; 
and 

io Rank 5: 0 to 4 desorbed and re-aggregated particles per 100 particles of the colorant for color filter 

(7) The hue of each of the white inorgan ic partides, organic pigments, and colorant for color filter, was measured 
by the following method . 

That is, 0.5 g of each sample and 0.5 ml of castor oil were intimately Kneaded together by a Hoover's muflef 
t$ to form a paste. 4,5 g of clear lacquer was added to the obtained paste and was intimately kneaded to form a paint 

The obtained paint was applied on a clear base film by using a 1 50 jim (6 mil ) applicator to produce a coati ng film 
piece (having a coating film thickness of about 30 pm). The thus obtained coating film piece was placed on a 
standard white back plate and measured by a Multi-Spectro-Golour-fvleter "MSCTS-2D'' (manufactured by SUG A 
SHIKENK! CO., LTD.) to determine color specification values thereof according to JIS Z 8729. Meanwhile, the C* 
W. value representing chroma is calculated according to the following; formula : 

C* = ((a*) 2 + (h*) z ) 1 ' 2 

25 (8) The tinting strength of the colorant for color filter Was measured by the following method. 

[0143] That is, a primary color enamel and a vehicle enamel prepared by the below-mentioned methods were re- 
spectively applied on a clear base film by using a 150 urn (6 mil) applicator to produce coating film pieces. The thus 
obtained coating film pieces were placed on a standard white back plate, and the L* value thereof was measured by 
30 a IVI uftiTSpectro-GoJour-fvleter "MSG-IS-2D" (manufactured by SUGA SH I KEN Kl CO., LTD.) The difference between 
the obtained L* values was represented by a AL* value. 

[0144] Next , as a standard sample for the coforant for color filter was prepared by sim ply mixing the organic pigments 
and the white inorganic particles at the same mixing ratio as used upon the production of the colorant for color filter. 
Using the thus prepared mixed pigment as standard sample, the same procedure as defined above was conducted to 
35 prepare an primary color enamel and a vehicle enamel, to form coating film pieces and to measure L* values thereof. 
The difference between the L* values was represented by a aLs* value. 

[01 45] From the obtained AL* value of the colorant for color filter and ALs* value of the standard sample, the tinting 
strength (%) was calculated according % the following formula: 



40 
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Tinting strength (%) = 1 00 + {(ALs* - A L* ) x 10} 



Preparation of primar y c olor en amel: 

45 [01 46} 10 g of the above sam pie particles, 16 g of an amino alkyd resin and 6 g of a thinner were blended together 
The resultant mixture was added together with 90 g of 3mmo glass beads into a 140-mi glass bottle, and then mixed 
a he! dispersed for 45 minutes by a paint shaker. The obtained mixture was mixed with 50 g of a n a mino alkyd resin, 
and further dispersed for 5 minutes fry a paint shaker; thereby obtaining a primary color enameL 

so Preparation of vehicle enamel : 

[0147] 12gcfthe above-prepared primary color enamel and 40 g of Aramie White (titanium d^ amino 
alkyd resin) were blended together, and the resultant mixture was mixed and dispersed for 1 5 m inutes by a paint shaker, 
thereby preparing a vehicle enamel. 



(9) The hiding power of each of the white inorganic particles, organic pigments, and colorant for color filter was 
m ea sured by the cry ptometer method accord ing to jj S K5 1 01 -8.2 usi ng the a bove-prepared prim ary color enameL 
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(10) The light resistance of each of the white inorganic particles, organic pigments and cotorant for color filter was 
measured by the folio wing method. 

Thai is, the primary color enamel prepared above for measuring the tinting strengtti was applied onto a glass 
plate {0.8 mm x 70 mm X 1 50 mm) and dried to form a coating film having a thickness of 150 pm /One half of the 

5 thus prepared coating film piece was covered with a metal foil, and an uttraviofet light was continuously irradiated 

over the coating film piece at an intensity of 100 mvV/cm 2 for 6 hours using "EYE SUPEft UV TESTER SUV-Vy 13" 
(manufactured by IWA$AKI DENKl CO K LTD.}. Then, the hues (L* a* and b* values) of the metal .foil -covered 
non-irrad iated portion and the UV-trradiated portion of the coating film piece were respectively measured The AE* 
value was cafeuiated from differences between the measured hue values of the metal foil-Covered non-irradiated 

10 port ib n a nd the U V- irradiated port ion according to the fol lowing fo r mu I a : 

AE* = {(AL*) 2 * (A3*) 2 + (&b*f ? fZ 

i$ wherein /\L* represents the difference between L* values of the non-irradiated and Unirradiated portions: Aa* 

represents the difference between a* values of the non-irradiated and UV-irradialed portions; and Ab* represents 
the difference between b* values of the non -irradiated and UV-irradiafed portions. 

(1 1 )The chromaticity of each colored film obtained by using the coloring composition for color filter, was measured 
20 aecording to XY chromaticity diagram prescribed by 

method . That is, the respective coloring compositions prepared by the below-mentioned method was applied onto 
a clear base film to form a coating film having a thickness of 150 urn, and the coating film was dried to obtain a 
coating film piece. The chromaticity of the thus obtained coating film piece was measured using a portable spec^ 
trdcoldnmeter "COLOR-GUIDE 45/0" (manufactured by B YK CHEM IE V JAPAN GO, , LTD.). 

(12) The gloss of the colored film was expressed by the value obtained by measu ring a gloss of the above coating 
film piece at an incident angle of 60" using a gloss meter "LJGXASD" (manufactured by BUG A SHI KEN Kl CO . , 
LTD.). The higher the gloss, the more excellent the dispersibility of the coloring composition for color filter; 

so (13) The light res istance of the colored film using the coloring composition for color filter was measured by the 

following method. 

That is, the coloring composition prepared above was applied onto a glass plate (0,8 mm K 70 mm x 150 
mm) and dried to form a coating film having a thickness of ISQ jim thereon, thereby preparing a coating film piece 
as a test specimen. A part of the thus prepared coating film piece was covered with a metal foil, and an ultraviolet 

35 light was continuously irradiated over the coating film piece at an intensity of 100 mW/cm 2 for 6 hours using -EYE 

SUPER UV TESTER SUV-WI 3" (manufactured by IWASAK! DENKl CQ. S LTD.). Then, the hues (L\ a* and b* 
values) of the metal foil-covered non-irradiated portion and the Unirradiated portion of the coating film piece were 
respectively measured by a Multi-Spectro-Goiour-Meter "MSG-IS -2D" (manufactured by S UGA S HI KEN K! CO., 
LTD.). The AE* value was calculated from differences between the measured val ues of the metal foil-covered non- 

w irrad iated portion and the U V-irrad iated portion accordi hg to the formula mentioned in the above (1.0). 

(14) The light transmjttan ce of the colored film produced by using the coloring composition for color filter was 
determined using the coating film piece prepared above for measuring the chromaiicity of the colored film by the 
following method. That is v toe light transmittances at wavelengths of 620 nm and 480 nm in the case of the red- 
45 based colored film, the lig ht transmitta nces at wavelengths of 530 nm and 65G nm in the case of the green-based 

colored filmland the light transmittanees at wavelengths of 480 nm and 630 nm in the case of the blue-based 
colored fitm, were respectively measured using a self-recording photoelectric spectrophotometer "UV-21 00" (man- 
ufactured by SHIMADZU SEISAKUSHO CO. , LTD.). 

so ( 1 5 ) The light transm ittance of the color filter was determined by using a color filter prepared by the below-men^ 

tioned method. Specifically, the light transmittances at wavelengths of 620 nm, 530 nm and 460 nm, were measured 
using a self-recording photoelectrtc spectrophotometer "UV-2 100" (manufactured by SHIMADZU SEISAKUSHO 
CO., LTD.). 
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E xa mple 1 : 

(!) <Produotion of coJo rant G lor colo r filter> 

[0148] 560 g of methyl hydrogen polysiioxane arader»arne: "TSF484", produced by GE TOSHIBA SILICONE CO., 
LTD.) was added to 7& kg of silica particles as shown in the micrograph {x 50,000) of Ftg. 1 (particie shape: spherical 
shape; average particle diameter: 0:022 : }im: BET specific surface area value: 193, 8 m% geometrical standard devi- 
ation value: 1.22; refractive index: 1.42; L* value: 92,4; a* value: 0-2; b* value: 0,4; value: 0.4; hiding power: 10 
cm 2 /g; tight resistance: 8.14) while operating an edge runner, and the resultant mixture was mixed and stirred for 30 
minutes under a linear load of 588 N/cm (60 Kg/cm) at a stirring speed of 22 rprn. 

[0149] Their, 7.0 kg of organic pigments G-1 as shown in the micrograph (x 50,000) of Fig, 2 (kind: phlhalocyamne- 
hased pigments; particle shape: granular shape; average particle diameter: 0.06 pm; BET specific surface area value; 
60.5 rn 2 /g; L* value: 21 .83; a* value: -18 31; b* value; -7,36; hiding power; 210 cm^g; light resistance (AE* value): 
9,63) were added to the above-obtained mixture for 30 minutes while operating the edge runner, and the resultant 
mixture was mixed and stirred for 120 minutes under a linear load of 588 N/cm (60 Kg/cm) at a stirring speed of 22 
rpm, thereby forming the organic pigment G-1 coat onto the methyl hydrogen polysiloxane coating layer formed on the 
respective silica particles. The obtained particles were dried at 80 & C for 60 minutes using a dryer, thereby obtaining a 
colorant G for color filter. 

[01 50] The thus obtained colorant G for color filter was in the form of spherical particles having an average particle 
diameter of 0,026 firn, and had a BET specific surface area value of 124.6 m 2 /g and a geometrical standard deviation 
value of particle diameters of 1.23, As to the hue of the colorant, the L* value thereof was 24.1 6; the a* value thereof 
was -1 7.84; the b* value thereof was -8,69. In addition, it was confirmed that the colorant had a tinting strength of 
1 55%; a hiding power of 460 cm^g; a light resistance (AE* value) of 1 .58; and an organic pigment desorption degree 
of Rank 5; and a coating amount of methyl hydrogen polysiloxane of 2.17% by weight (calculated as G), and that the 
a mou nt of th e org a nic pi g me nts G 1 coat was 1 7 J9 9% by weig ht (cal cu I ated as G; correspond ing to 100 pa rls by weig ht 
based on 100 parts by weight of the silica particles). 

[01 51] As a result of observing the micrograph (x 50,000) of the obtained colorant G for color filter as shown in Fig. 
3, since almost no organic pigments G-1 were recognized from it was confirmed that a Substantially 

whole amount of the organic pigments (3-1 added contributed to the formation of the organic pigment coat on the 
coating layer composed of methyl hydrogen polysiloxane. Further, it was confirmed that the organic pigments G-1 coat 
no longer maintained the particle shape and size of those initially added, more specifically it was recognized that the 
organic pigments G-1 had a much finer particle size than that of the core particles, and were adhered on the core 
particles i n the form of a uniform coat. 

< Production of coloring composition G for color filter> 

[0152] The above-prepared colorant G for color filter, methyl methacrylate/mefhaerylic acid copolymer and cyclohex- 
anone were mixed with each other at the following mixing ratio and kneaded together using a triple- roll mill. 



Colorant G for color filter 10 0 parts by weight 

Methyl methaGrylate/methacrylic acid copolymer TO. (J parts by weight 

Cationic polymer dispersant ("SOLSPERSE 24000") 2 -5 parts by weight 

Gyclohexanone 12.5 parts by weight 



[0153] The Obtained kneaded material was mixed with 16.5 parts by weight of propylene glycol monomethyl ether 
acetate, and then dispersed by a sand grinder. The resultant dispersion was filtered through a 1---|tm glass filter to obtain 
solids. 

[0154J Next, dipentaerythritbl pentaa propylene glycol monomethyl ether 

acetate were added to the obtained solids at the following ratio, thereby obtaining a coloring composition for color fi Iter. 

Dipentaerythritoi pentaacrylate 10.0 parts by weight 

2,4,6-tri(trichloromethyl) triazine 1,0 part by weight 

Propylene glycol monomethyl ether acetate 37.5 parts by weight 



[01 55] The thus obtained coloring composition G for color filter was applied onto a clear base film to farm a coating 
film having a thickness of 1 50 jxm (6 mil) thereon, and then dried /thereby obtaining a green colored film. The obtained 
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green colored fil m had a gloss of 94%. As to the chromaticity of the green colored fil m , the x value thereof was 0.24; 
the y value thereof was 0.65; and the Y value th^ that the green colored film 

exhibited a light resistance (AE* value) of 1,58- a i light transmittahce at 530 nm of 83%; and a light trans mittance at 
650 nm of less than 1 %. 

(I]) ^Production of colorant R for color filter > 



[G156] 560 g of methyl hydrogen polysiloxane flraderiame: "TSF4S4" S produced by GE TOSHIBA SILICONE CO., 
LTD. ) was added to 7,0 kg of silica particles as shown in the micrograph ^ x 50,000) of Fig. 1 (particle shape* spherical 
io shape; average partiGle diameterv 0.022 urn; BET specific surface area value; 193.8 m 2 /g; geometrical standard devi- 
ation value: 1.22; refractive index: 1.42; L* value: 92,4; a* value: 0 2; b* value: 0 : 4; C* value: 0.4; hiding power: 10 
cm 2 /g; light resistance; 8.14} while operating an edge runner, and the resultant mixture was mixed and stirred for 30 
minutes under a linear load Of 588 N/cm {6:0 Kg/cm) at a stirring speed of 22 rpm. 

[0157] Then, 7.6 kg of organic pigments R-1 (kind: anthraquinone- based pigments; particle shape: granular shape; 

?5 average particle diameter: 0.09 Jim; BET Specific surface area value: 53:2 fn 2 /g; L* value: 31-61; a* value: 63,66; b* 
value: 12.61 ; hiding power: 360 cm 2 /g; light resistance (AE* value) : 11,23) were added to the above-obtained mixture 
for 30 minutes while operating the edge runner, and the resultant mixture was mixed and stirred for 120 minutes under 
a linear load of 588 N/cm (60 Kg/cm) at a stirring speed of 22 rpm J. hereby forming the organic pigment R-1 coat onto 
the methyl hydrogen pGlysiloxane coating layer formed on the respective silica particles. The obtained particles were 

20 dried at 80°C for 60 minutes using a dryer; thereby obtaining a colorant R for color filter 

[0158] The thus obtained colorant R for color filter was in the form of spherical particles having an average particle 
diameter of 0.026 p, and had a BET specific surface area value of 119:4 m?/g and a geometrical standard deviation 
value of particle diameters of 1.23. As to the hue of the colorant, the L* value thereof was 33.22; the a* value thereof 
was 62v75; the b* value thereof was 10,83. In addition, if was confirmed that the colorant had a tinting strength of 151%; 

25 a hiding power of 480 cm 2 /g; a light resistance (AE* value) of 1J4 ; and an organic pigment dosorption degree of Rank 
5; and a coating amount of methyl hydrogen poiysiioxane of 2.16% by weight ^calculated as C), and that the amount 
of the organic pigments R-1 coat was 37.41 % by weight (calculated as Q; corresponding to 1 00 parts by weight based 
on 100 parts by weight of the silica particles): 

[0169] As a result of observing the micrograph of the obtained colorant R for color filter, since almost no organic 
30 pigments R- 1 were recog n ized from the m ierograph , it wa s confirmed that a substantially whole amou nt of the organic 
pigments R-1 added contributed to the formation of the organic pigment coat on the coating layer composed of methyl 
hydrogen poiysiioxane. Further, it was confirmed that the organic pigments R-1 coat no longer maintained the particle 
shape and si^e of those in itiafiy added, more specifically it was recognized that the organic pigments G-1 had a much 
f iner particle size than that of the core particles, and were adhered on the core particles in the form of a uniform coat. 

< Production of coloring composition R for color f ilf er> 
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[01 60] The a bove-prepa red coiorant R for col or f i Iter, methy l methacry l ate/methacry l ie acid copolymer a nd cyciohex- 
anone were mixed with each other at the following mixing ratio and kneaded together using a tripJe-rol I mill. 



Colorant R for color filter 

Methyl methacrylate/meth acrylic acid copolymer 
Gationic polymer d is persant ("SOLS PERSE 24000") 
Cycle hexanone 



10 0 by weight 
10.0 parts by weight 
2,5 parts by weight 
12.5 parts by weight 



[01 61 J The obtained kneaded material was mixed with 16.5 parts by weight of propylene glycol monomethyl ether 
acetate, and then dispersed by a sand gnnder. The resul tant dispersion was filtered through a 1 -u.m glass filter to obtain 

solids; 

[01 62} Next, d ipentaerythritoi penfaacrylate v 2 ! 4,6-tri(trichloromethyl)triazine and propylene glycol monomethyl ether 
acetate were added to the obtained solids at the folJowin for colorfi Iter. 



D ipentaerythritoi pentaaerylate 
2,4 ^-tri^trichlorom ethyl] triazine 
Propylene glycol monomethyl ether acetate 



1 0,0 parts by weight 

1 O part by weight 
37.5 parts by weight 



[0163] The thus obtained coloring composition R for color filter was applied onto a clear base film to form a coating 
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film having a thickness of 150 \irr\ (6 mil) thereon, and men dried, thereby obtaining a re The obtained 

red colored fiim had a gloss of 93%. As to the chromattcity of the red colored film, the x value thereof was 0,41; the y 
value thereof was 0.18; and the Y value thereof was 1 0.89, Further it was confirmed that the red colored film exhibited 
a light resistance (AE* value) of 2:03; a light transmitta rice at 620 nm of 83%; and a light transmittanee at 480 nm of 
less than 1%. 

(Ill) traduction of colo rant B for color filter> 

[0164] 560 g of methyl hydrogen pol ysi I oxane {tradename: ,! TSF484* produced by GE TOSHIBA StLIGONE CO,, 
LTD.) was added to 7.0 kg of silica particles as shown in the micrograph (x 50,000) of Fig. 1 (particle shape: spherical 
shape; average particle diameter: 0,022 urn; BET specific surface area value: 193.8 m 2 /g; geometrical standard devi- 
ation value: 1 .22; refractive index: 1 .42; L* value: 92.4; a* value: 0 2; b* value: 0,4; G* vaiue: 0.4; hiding power: 10 
cm 2 /g ; light resistance: 8. 14) while operating an edge runner, and the resultant rrixture was mixed and stirred for 30 
minutes under a linear load of 588 N/cm (60 Kg/em) at a stirring speed of 22 rpm 

[0165] Then, 7.0 kg of organic pigments B-1 (kind: phthalocya nine-based pigments; particle shape- granular shape- 
average particle diameter: 0:06 urn; BET specific surface area value: 71.6 m 2 /g; L* vaiue: 17. 70; a* vaiue: $.72; t>* 
value: -23,44: hiding power: 240 cm 2 /g; light resistance (AE* value): 10.84) were added to the a bove-obtained mixture 
for 30 minutes whUe operating the edge runner, and the resuitant mixture was mixed and stirred for 120 minutes under 
a linear load of 5S8 N/cm (60 Kg/cm) at a stirring speed of 22 rpm, thereby forming the organic pigment B-1 coat onto 
the methyl hydrogen poJysiioxane coating layer formed on the respective silica particles. The obtained particles were 
dried a( 80 p C for 60 minutes using a dryer, thereby obtaining a colorant B for color filter. 

[0166] The thus obtained colorant B for color filter was in the form of spherical particles having an average particle 
diameter of 0.026 u:m, and had a BET specific surface area value of 12&3 m 2 /g a^& a geometrical standard deviation 
value of particle diameters of 1 23. As to the hue of the colorant, the L* value thereof was 18.15; the a* value thereof 
was 9.08; the b* value thereof was -21 ,64- in addition, it was conf irmed that the colorant had a tinting strength of 150%; 
a hiding power of 460 cm 2 /g; a light resistance (AE* value) of 1 .48; and an organic pigment desorption degree of Rank 
5; and a coating amount of methyl hydrogen polysiloxane of 2.17% by weight (calculated as G), and that the amou/it 
of the organic pigments B-1 coat was 33.27% by weight (calculated as G; correspond ing to 100 parts by weight based 
on 100 parts by weight of the silica particles). 

[0167] As a result of observing the micrograph of the obtained colorant B for color filter, since almost no organic 
pigments B-1 were recognized from the micrograph, it was confirmed that a substantially whole amount of the organic 
pigments B-1 added contributed to the formation of the organic pigment coat on the coating layer composed of methyl 
hydrogen potysiJoxane. Further, is was confirmed that the organic pigments B-1 coat no longer maintained the particle 
shape and size Of those initiajiy added, more specifically it was recogn ized that the organic pigments B-1 had a much 
finer particle size than that of the core particles, and were adhered on the co^ the form of a uniform coat. 

Production of coloring composition B for color filter> 

[01 68] The above-prepared colorant 8 for color filter, methyl methacryiate/rnethacrylic acid copolymer and cyclohex- 
anone Were mixed with each other at the following mixing ratio and kneaded together using a triplet-roll milL 



Colorant B for color filter 1 0.0 parts by weight 

Methyl methacrylate/methacryifc acid copolymer 10.0 parts by weight 

Gationic polymer dispersant ("SOLSPERSE 24000*) 2,5 parts by weight 

Cyciohexa none 12.5 parts by weight 



[0169] The obtained kneaded material was mixed with 16.5 parts by weight of propylene glycol mono methyi ether 
acetate, and then dispe rsed by a sand grinder. The resultant dispersion was filtered through a 1 -jim glass filter to obta in 
solids: 

[01 70 J Next, dipentaerythritolpe monomettiylether 
acetate were added to the obtained soiids at the followi ng ratio , there by obtain ing a coloring com position B f or color filter, 

Dipentaerythritoi pentaacrylate 10:0 parts by weight 

2|4,6-tri(trichloromefhyl) triazine 1:0 part by weight 

Propylene glycol mono methyl ether acetate 37.5 parts by weight 
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fOITi) The thus obtained coloring composition B for color filter was applied onto a dear base fiirn to form a coating 
film having a thickness of 150 \xm (6 mil) thereon, and then dried, thereby obtaining a blue colored film. The obtained 
blue colored -film had a gloss of 94%. As to the eh ro mafic ity of the blue colored film, the * value thereof was 0.14; the 
y value thereof was 0.13 ; a nd the V value thereof was 7,55. Further, it was conf irmed that the blue coloreti film exhibited 
5 a light resistance (AE* value) of 1 .45; a light transmittance at 460 nm of 35%; and a light trans mittanee at 630 rim of 
less than 1 %. 

Example 2: 

*Q ^Production of color filter> 

[01 72] The coloring composition G obtained in Example 1 was spin-coated onto a 0. 7 mm-thiek non-alkali glass plate 
on which black matrix patterns having a thickness of T.G jam were previously formed, and then heat-dried at 90° C for 
10 minutes using a dryer, thereby 3 green colored film having a thickness of t. 5 jirrj. A positive-type photoresist was 

■is applied onto the thus obtained colored filmland then heat-dried at &Q°C for 20 minutes to form a photoresist layer 
having a thickness of 1.1 jim thereon. The thus obtained photoresist layer was exposed to light emitted from a 250 W 
extra-high-pressure mercury lamp at a light quantity of 400 mJ/cm 2 , immersed in a developing solution to develop 
patterns as formed, and then etched with methyl celiosolve acetate to peel off unnecessary portions of the photoresist 
layer therefrom. The thus obtained colored film was heat-treated in a nitrogen atmosphere at 250 R G for 30 minutes, 

?o thereby forming 1,2 pm-thick patterns of the green colored film, 

10173] Subsequently, the coloring composition R and epto ring composition B obtai ned in Example 1 were respectively 
treated by the same method as defined above- thereby forming respective 1 ,2 |im-thick patterns of the red and blue 
colored films. 

[0174] Then, 65,05 g of trimellftic acid was dissolved in 280 g of y-butyl lactone, and then mixed with 74.95 g of y- 
2$ ami no propyl iriethoxysilane. The resultant mixture was heated at 120°C for 2 hours. 7 g of bisphenoxyethanol fiuorene 
diglyeidyi ether and 15 g of di ethylene glycol dimethyl ether were added 20 g of the obtained solution, and the resultant 
mixture was stirred at room temperature (about 23*C) for 2 hours. The thus obtained resm solution composition was 
spin-coated onto the above patterns of colored film, and then heated at 100 ;5 C for 5 minutes and at 26 0°G for 30 
minutes, thereby forming an overcoat layer having a thickness of 1 0 jurirti thereon, Next, the obtained film was subjected 
so to sputtering to form an I lO film on the overcoat layer thereby obtaining a color filter. 

[01 75J It was confirmed that the respective light iransmittances of the thus obtained color filter at 620 nm. 530 nm 
and 460 nm were 85%, 89% and 85%, respectively. 

Core particles 1 t o 3; 

35 

[0176] White inorganic particles having properties shown in Table 1 were prepared as core particles 1 to 3. 
Core particles 4: 

40 [0177] A slurry contasning silica particles was obtained by dispersing 20 kg of silica particles (core particles 1 ) in 150 
liters of water. The pH value of the thus obtained red ispersed slurry containing the silica particles was adjusted to 10.5 
using an aqueous sodium hydroxide solution, and then the slurry concentration was adjusted to 98 gi/l iter by adding 
water thereto. After 150 liters of the slurry was heated to 60°G, 2,722 ml of a 1 .0 rhol/iiter sodium alum in ate solution 
{corresponding to 0.5% by weight (calculated as Allbased on the weight of the silica particles) was added to the slurry, 

4$ After allowing the obta ined slurry to stand for 30 minutes, the pH value of the slurry was adjusted to 7.5 by using acetic 
acid. After further allowing the resultant slurry to stand for 30 minutes, the slurry was subjected to filtration, washing 
with water, drying and pulverizatioh, thereby obtaining the silica particles whose surface was coated with hydroxides 
of aluminum. 

[01 78] The essential production conditions are shown in Table 2, and various properties of the obtained surface- 
50 treated silica particles are shown in "lable 3, 

Core particles 5 and 6: 

[0t79J The same procedure as defined for the production of the above core particles 4, was conducted except that 
55 the core particles 2 and 3 were used as the white inorganic particles instead of the core particles 1, and kinds and 
amounts of surface-coating materials were changed variously, thereby obtaining white inorganic particles whose sur- 
face was Coated with the surface-coating materials. 

[0180] The essential production conditions are shown in Table 2, and various properties of the obtained surface- 
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treated white in org a riic pa rtid es are shown in Ta ble 3 . 

[01B1J Meanwhile, in Tables, "A" and "S" as described in "kind of coating material used in surface-treating step" 
represent hydroxides of aluminum and oxides of silicon, respectively. 

5 Organic pigments; 

[01 82] Organic pigments having properties as shown in Table 4 were prepared .■ 

Examples 3 to 21 and Comparative Examples 1 to 5: 

10 

[01 83] The same proced ore as defined in Example 1 was conducted except that kinds and amounts of additives 
added in coating step with gluing agent, linear load and treating time for edge runner treatment used in the coating 
step with gluing agent, kinds and amounts of organic pigments coat in organic pigment-coat formation step , and linear 
load and treating time for edge runner treatment used in the organic pigment-coat formation step, were changed var- 
*s iously, thereby obtaining colorants tor color filter 

[01 84} The essential production conditions are shown in Tables 5 and 6, and various properties of the obtained 
colorants for color filter are shown in Tables 7 and 8. 

[0185] Meanwhile, in Examples 3 to 7, 20 and 21, the respective organic pigments were added five times in an 
amount of 20. 0 g each to 100-0 g of the core particles such that the total amount of the respective organic pigments 

20 added was 100.0 g. In Examples 14 to 16, 100.0 g of the respective organic pigments were continuously added to 
100.0 g of the core particles for 1 00 minutes, in Examples 8 to 1 0, after the respective organic pigments were previously 
mixed together using a Henschel mixer> etc.; 1 00.0 g of the thus obtained mixed pigments were continuously added 
to 100.0 g of the core particies for 100 minutes- In Examples 11 to 13, the respective organic pigments were added 
ten times in an amount of 15.0 g each to 100.0 g of the core particles such that the total amount of the respective 

25 organic pigments added was 150.0 g. in Examples 17 to 19, 200.0 g of the res peciive organic pigments were contin- 
uously added to 1 00 .0 g of the core particles for 200 minutes. 

Examples 22 to 40 and Comparative Examples 6 to 15: 

30 <Resin composition for color fitter > 

[0186] The same procedure as defined in Example 1 was conducted except that kinds Of colorants for color filter 
were changed variously, thereby obtaining coloring compositions for color filter. 

[0 1 87] The essential production eond itiqns and variou s properties of the obtained colored film s are shown in Tables 
35 9 and 10. 

Examples 41 to 46 and Comparative Examples 16 to 18; 

<Co)or filter> 

4Q 

[0188] the same procedure as defined in Example 2 was conducted except that kinds of coloring compositions for 
color filter were changed variously, thereby obtaining color filters. 

[01 89] The essential production conditions and various properties of the obtained color filters are shown in Table IT, 
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Table 1 



Kind of 
core 
particles 


Properties of white inorganic particles 


Kind 


Shape 


Average 
particle 
diameter 
(urn) 


Core | 
particles 1 


Silica 


Spherical 


0.C21 


Core 
particles 2 , 


Silica 


Spherical 


0.0 05 


Core 
particles 3 


Precipitated 
barium sulfate 


Granular 


0 . 059 



Table 1 (continued) 



Kind of 
core 
particles 


Properties of white inorganic particles 


BET specific 
surface area 

■value 

<m 2 /g) 


Geome t r i c a 1 
standard 
deviation 
value 
(-) 


Refractive 
index 
(-) 


Gore 
particles 1 


196.2 


1 . 21 


1 .42 


Core 
particles 2 


312.6 


1.28 


1.42 


Core 
particles 3 


21,3 


1 .42 


1. 62 
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Table 1 (continued) 



Kind of core 
particles 


Properties of white inorganic particles 


Hue 


L* 
value 
<-) 


a* 
value 
( > ) 


b* 
Value 
(-) 


1 C* value (-} 


Core 
oarticles 1 


m. 12 


G .11 


0.26 


0.28 


Qor6 

partieles 2 


92.16 


0. 12 


1. 31 


1.32 


Gore 
particles 3 


91,62 


0..31 


1 .03 


1 .08 



Table 1 (co ntinued) 



Kind of 
core 
particles 


Properties of white inorganic particles 


Hiding power 
(cm 2 /g) 


Light, resistance 
(Ae* value) 

:(-), | 


Core 
particles 1 


6 


5.21 


Core 
particles 2 


6 


5>46 


Core 
particles 3 


13 


5.92 
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Table 2 

5 





Core 


Kind of 


Surf ace- treating step 




particles 


core 


Additives 


10 




particles 


Kind 


Calculated 
as 


Amount 
(Wt. %) 




Core 


Core 


Sodium 


Ai 


0 .5 


15 


• particles 4 


'partieles 1, 


alurainate 








Core 


Core 


Aluminum 


AI 


2 . 0 




par-ticles 5 


particles 2 


sulfate 








Core 


Gore 


Sodium 


Al 


2.0 


20 


particles 6 


particles 3 


aluminate 

Water 
glass #3 


sio 2 


0 . 5 



25 



30 



Table 2 i continued) 

35 





Core 


Sur face- treat ing step 




particles 


Coating material 


40 




Kind 


Calculated 
as 


Amount ; 
f w£ . %) 




Core 


A 


Al 


0 ,49 


45 


particles 4 










Core 


A 


Al 


1.96 




particles 5 










Core 


A 


Al . 


1 .93 


50 


particles 6 


S 


sio 2 


Q . 47 
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5 


Kind of core 


1 Properties of surf ace- treated white 




particles 




inorganic! partiqles 






Average 


BET 


Geometrical 


10 




particle 


specific 


Standard deviation 






diameter 


surface 


value 








area value 


(-) 


15 






(nfi/g) 






Gore 


0.02 2 


186, 3 


1.21 




particles 4 








20 


Core 
particles 5 


0.005 


296.4 


1 .28 




Core 


0.061 


21 .9 


1.42 


25 


particles 6 









30 



Tafale 3 fcontlnue d) 

35 





1 Kind of core 
particles 


Properties of surface-treated white 
inorganic particles 


40 




Hue 






L* 


a* 


b* 


C* value (- ) 






value 


value 


value 








1 (-) 


(-) 


(-> 




45 


Core 
particles 4 


92.99 


0.09 


0 .11 


0 .14 




Core 
particles 5 


01 ,99 


0.11 ] 


1.42 


1 ... 42 




Core 
particles 6 


91.03 


G.44 


0.81 


0.92 
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Table 3 {continuedl 



Kind of core 
particles 


Properties of surface-treated white 
inorganic particles 


Hiding 
power 


Light resistance 
(AE* value) 
(-) 


Gore 
particles 4 


6 


5,06 


! Core 
particles 5 


6 


5.13 


Core 
particles 6 


14 


5.32 



Table 4 



Organic 
pigments 


Properties of organic pigments 


Kind 


Shape 


Organic 
pigments 
B-l 


1 Pigment Blue 
j vphtbalocyanine- 
based picjment) 


Granular 


Organic 
pigments 
6-1 


Pigment Green 
{ ph t ha 1 ocyan i.iie- 
hased pigment) 


Granular 


Organic 
pigments 

R-i 


Pigment Red 
(an fc hr aqu i none - 
based pigment: ) 


Granular 


Organic 
pigments 
R-2 


Pigment Red 
{ op^ iria c r idone -■■ 
based pigment) 


Bar-shaped 


Organic 
pigments 
' V- 1 j 


Pigment Violet 
(dioxazine -based 
pigment) 


Granular 


Organic 
pigments 
Y-l 


Pigment Yellow 
( isoindoline- 
based pigment ) 


Granular 
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Table 4 (continued) 



Organic 
pigments 


Properties of oraanie moments 


Average 
particle- 


BET specific surface 
area value 


Organic 
x> i amen t s B- 1 


0 . 06 


71 ... 6 


Organic 
pigments G-l 


0 .06 


60,5 ; 


Organic 
pigments R-l ? 


0 . 09 


5 3 .2 


Organic 
pigments R-2 


0 . 08 


61.3 


Organic 
pigments V-l 


0 .13 


43,8 


Organic 
pigments 


0-16 


21. 6 
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Table 4 (continued) 



Organic 
pigments 


Properties of organic pigments 


Hue 


value 
{-) 


a* value 
CH 


b* value 
(- ) 


Organic 
pigments 
B-l 


17.70 


9.72 


-23.44 


Organic 
pigments 
G-l 


21,83 


-18.31 


-7.36 


Organic 
pigments 
R-l 


31. 61 

: 


1 63 . 66 


12 .61 


Organic 
pigments 
R-2 


28 .62 


54 . 22 


-is. m 


Organic 
pigments 
V-i 


21 .32 


31. 60 


-21 - 10 


Organic 
pigments 
Y-l 


73,21 


9 . 62 


71 .62 
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Tab l e 4 Icontiriued) 



Organic: 
! pigments 


Properties of organic pigments 


Hiding power 
(cm / g i 


Light resistance 
(AE* value) 
{-) 


Organic 
pigments 
B-l 


24Q 


10.84 


; Organic 
pigments 
G-l 


210 


9. 63 


Organic 
pigments 


360 


11 . 23 


OrganiG 
pigments 
R-2 




io .m 


Organic i 
! pigments 
V-l 


2a q 


14,32 


Organic 
pigments 


160 


17 .14 
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5 




Table 5 






Examples 


Kind of core particles 




10 


Example 3 


^WX,C pct-L L ILlcb -L 




Example 4 


■^Mi c titles _L 




Example 5 


vyf " Pdlt ICieS X 


15 


Example 6 


tore pax txci.es i 




Example 7 


Gore particles 1 




Example 8 


^pre partieies r 


20 


Example 9 


i_ ore pair title s JL 


Example 10 


tore par rii exes X 




Example 11 


Gdre particles 2 


25 


Example 12 


Gore particles 2 j 


Example 13 


Gore particles 2 1 




Example 14 


Gore particles 3 




Example 15 


Core particles 3 


30 


Example 16 


Core particles 3 




Example 17 


Core particles 4 




Example 18 


Core particles 4 


35 


Example 19 


Core particles 4 




Example 20 


Core particles 5 




Example 21 


Core particles 6 



4Q 



45 



50 
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Table 5 



Examples 


Product ion of eolorant for color filter 


Coating step with gluing agent 


Additives 


Kind 


Amount added 
( tot * pa r t ) 


Example 3 


Me t hy 1 hy d r ogen 
polysiloxane 


5 , 0 


Example 4 


Methyl hydrogen 

kJv-J JT O J_ iwJ AClilt; 


10,0 


Example 5 


Methyl hydrogen 
polysiloxane 


3 , 0 


Example 6 


po ly s i 1 oxane 




Example 7 


Methyl hydrogen 
polys i 1 oxane 


7.0 


Example 8 


Methyl hydrogen 
polys il oxane 


8 . 0 




Methyl hydrogen 
r>o 1 vs i 1 oxane 


4. 0 


Example 10 


Methyl hydrogen 
polysiloxane 


5.0 


Example 11 


Methyl triethoxysilane 


12. 0 


i^xaiupjLe X A 


Methyl triethoxysilane 


10.0 


Example 13 


Methyl triethoxysilane 


11.0 


Example 14 


Methyl trimethoxysilane 


5.0 


Example 15 


Methyl trimethoxysilane 


8.0 


Example 16 


Methyl t rime thoxysi lane 


6.0 1 


Example 17 


Phenyl trretihoxysilane 


3 . 0 


Example IS 


Phenyl t r i e thoxy s i 1 ane 


10 . 0 


Example 19 


Phenyl triethoxysilane 


20. 0 


Example 20 


y- aini nop r opy 1 
triethoxysilane 


20.0 I 


Example 21 


Polyvinyl aloohol 


15 . 0 
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'Fable 5 (continued) 



Examples 


Production of colorant for color filter 


Goatinq step with aluiner aaent 


Edge runner treatment 


Coating 


Linear load 


Time 
{ min) 


amount 
(calculated 
as C) 
(wt.. %) 


iN/cm) 


(Kg /cm] 




Example 3 


w> W v 




60 


2 * 04 


Example 4 


-J M *3 


KYI 


30 


4 .11 


Example 5 


588 




30 


% .19 


Example 6 


| 588 




40 


2.42 


Example : 7 


i 392 


40 


60 


! 2.86 


Example 8 


490 


50 


120 


3 , 21 


Example 9 


735 


75 


60 


■1 , 63 


■ Example 10 


588 


! 60 


80 


2 . 03 


Example 11 




30 


60 


0.72 ! 


Example 12 


58 8 


60 


60 


0 .60 


Example*- 1 3 


441 


45 


120 


0.6 S 


Exarnple 14 


588 


60 


60 


0 ,42 


Example 15 


784 


80 


7 5 


0 .65 


Example 16 


686 


70 


80 


0,49 


Example 17 


588 


60 


80 


1,04 


Example 18 


441 


45 


60 


3; .29 


Example 19 


588 


60 | 


60 


6. 04 


Example 20 


784 


80 


80 


2.70 


Example 21 


588 


60 


30 


7.11 
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Table 5 (continued) 





Production of colorant for color filter 


Exarnp 1 e s 


Organic pigment -coat formation step 




0 reran ic pigments 


Organic 


piqments 




Kind 


Mount added 
(wt. part) 


Kind 


Amount 
added 

(wt * 
part) 


Example 3 


B-l 


100 .. 0 






Example 4 


G-l 


10 0.0 







Example 5 


R-l 


100.0 






Example 6 


! R-2 


100. 0 






i Example 7 


Y-l 


100 . 0 






Example 8 


B-l 


95.0 


V-l 


5.0 


Example 9 


G-l 


95 . 0 


Y-l 


5.0 


Example 10 


R-l. 


90 . 0 


Y-l 


10 . 0 


Example 11 


B-l 


150. 0 


- 




Example 12 


G-l 


150,0 








R-l 


250.0 






Example 14 


B-l 


100.0 






Example 15 


G-l 


100 , 0 






Example 16 


R-l 


100. 0 






Example 17 


B--1 


20 0.0 






Example 18 


G-l 


2 CO. 0 






Example 19 


R-l 


20O;0 






; Example 20 


B-l 


100.0 






Example 21 


G-l 


100.0 







33 



EP 1 298 165 A2 



Table 5 fc Qntinuedl 



Examples 


Production of colorant for color filter 


Organic pigment -coat formation step 


Edge runner treatment 


Amount of 


Linear load 


Time 
(min) 


organic 
pi girt en t 
(calculated 
as C) 
( wt . % ) 


■if M /i— rri \ 


A fsQ /era ) 




Examole 3 


588 


60 


60 


33 .21 




735 


75 


30 


18.02 


li JSLclIt ipJL ^ -3 


784 


80 


60 


37 .37 


-EL>v a J up O 


588 


60 


12 0 


38 .59 


J~*,Xa]Xip LiB t 


588 


! 60 


60 


26.00 


IZ*.Xc±ITipj,e O 


735 


75 


70 


33.28 




441 


45 


12 0 


18 > 31 1 


Examr)!^ 1 H 


637 


65 


60 


36.19 


P v^=j rhr~j "I 1 1 

i^V^cXi 1 J. J- _L 


686 


70 


90 


3 9.85 




588 j 


60 


12 0 


21 „34 


Example 13 


637 


65 


60 


44/7 6 


Example 14 


686 


7 0 


45 


3 3,18 


Example 15 


588 


60 


60 


17 ,96 


Example 16 


7 84 


8 0 


80 


37.29 


Example 17 


441 


45 


60 


44 >■ 16 


Example 18 i 


294 


3 0 


80 


25 * 06 


Example 19 


588 


60 j 


7 0 


4:9,65 


1 Example 20 


784 


80 


60 


33,14 


Example 21 


784 


8.0 


90 


18,03 
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Table 6 



Comparative 
Examples 


Kind of core 
particles 


| Production of colorant for 
color filter 


Coating step with gluing 
agent 


Additives 


Kind 


Amount 
added 

f wt . 
part ) 


Gompa native 
Example 1 


Core 
particles 1 






Compar a t ive . 
Example 2 


Core: | 
particles 1 






Comparative 
Example 3 


Core 
particles 1 






Compar at ive 
Example 4 


Gore 
particles 1 


Methyl hydrogen 
polys i 1 oxane 


0/0G5 


■■ Comparative 
Example 5 


Core 
particles 1 


Methyl hydrogen 
polys iloxane 


1.0 



Table 6 (continued} 



Comparative 
Examples 


Production of colorant for color filter 


Coating step with giuina agent 


Edge runner treatment 


Coating 


1 Linear load 


Time 
(min) 


amount 
{calculated 
as cy 
(wt. %) 


(N/cmj 


(Kg/cm) 




C o mp a r a t i v e 
Example 1 










Compar a t ive 
Example 2 










Comparat ive 
Example 3 










Comparative 
Example 4 


588 


60 


GO 


2 x 10- 3 


Comparative 
[ Example 5 


588 


60 


60 


0 > 40 
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Table 6 t continued) 



Comparative 
Examples 


Production of colorant for color filter 


Organic pigment-coat formation step 


Organic pigments 


Organic pigments 


Kind 


Amount added 
(wt . part) 


Kind 


.Amount 
added 

(wt . 
part ) 


eGmparati^e 
Example 1 


1 B-1 


100 . 0 






Comparative 
Example 2 


G-l 


100,0 






Comparative 
Example 3 


K-l 


10 0 . 0 






Comparative 
: Exampl e 4 


B~l 1 


100,0 






Comparative 
Exampie 5 


B-1 


7 50.0 







Table 6 (con tinned) 



Comparative 
Examples 


Production of colorant for color filter "' . 


Organic piqinent-coat formation step 


Edge runner treatment 


Amount of 


Linear load 


Time 
(min) 


organic 
pigment 
f calculated 
as C) 
(wt. %) 


(N/cm) 


{Kg/ cm) 




Comparative 
Example 1 


588 


60 


60 


33>16 


Comparative 
Example 2 


588 


60 


60 


is, oi 


Comparative 
! Example 3 


588 


60 


60 


37,30 


Gompaxa t i v e 
Example 4 


588 


60 


60 


33 .19 ' ! 


Comparative 
Example 5 


588 


60 


60 


58.42 
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Table 7 



Examples; 


Properties of colorant for color filter 


particle 
diameter 


±5J1 1 

specific 
surface 

W-yesiS itzx 1 no 
ClJIKcA v^._L.IJ.e 


Geometrical 
1 standard deviation 
value 


Example 3 


0, 025 


56 , 3 


1. 2 1 


Example 4 


: 0.02 6 


i 63/2 


1.21 


1 Example S 


0.025 


! 58,2 


1 .22 


Example 6 


0 .025 


56. 3 


1.22 


1 Example 7 


0 .02 6 


58, 1 


1.22 


Example 8 




62 , 6 


| 1.22 


Example 9 


0.025 


64.8 


1 .23 


Example 10 


0 .025 


68. 5 


1.23 


Example 11 


0. 009 


91.6 


1 - 2 9 


Example 12 


0. 010 


81 3 


1.29 ' 


Example 13 


0.009 


79.6 


1 .30 


Example 14 


0 . 063 


17 .6 


1.43 


Example 15 


0.063 


18 .4 


1 .43 


Example 16 


0. 063 


16. 4 


1. 44 


Example 17 


0.029 


55. 8 


1, 23 j 


Example 18 


0.029 


59,6 


1 , 23 


1 Example 19 


0,03 0 


56 .3 


1 .24 


Example 20 


0 , Oil 


88.8 


1.29 


Example 21 


Q . 066 


16.5 


1 .44 
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Table ? iconbimedl 



Examples 


Properties of colorant for color filter] 




Hue 




L* value 


a* value 


! b* value 




(-) 


(-) 


<-) 


Example 3 


| 18.36 


9. 12 


-21.32 


Example 4 


23 .14 


-16 .56 


-6.16 


Example 5 


33 . 32 


6 0. 16 


! 10 .56 


Example 6 


31 , 64 


52 .28 


-10 .65 


Example 7 


Si . 64 


8 .76 


65,36 


Example 8 


23 .16 


11 .32 


-22 . 16 


Example 9 


25 . 36 


-17.64 


! 5 . 32 


Example 10 


3 5 .36 


62 .16 


14 . 13 


Example 11 


21.10 


8.86 


-20. 64 


Example 12 


22.64 


-17,14 


-6 . 68 


Example 13 


3 5.14 


61. 15 


1 0 . 60 


Example 14 


20.16 


8 .73 


-21 .12 


Example 15 


23.23 


- 17 . 64 


-6.61 


Example 16 


33v33 


61.32 


11. S3 


! Example 17 


IB, 12 


9, 64 


-22. 88 


Example 18 


22 .11 


-18 .12 


-7,24 


Example 19 


32. 63 


61.29 


12.28 


Example 20 , 


18.83 


g.64 


-2:0,12 | 


Example 21 


23 . 26 


-17,16 


-6 . 83 
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Table 7 (cQntinuad) 



Examples 


Properties of colorant loir color filter 


Tinting strength 
{% ) 


* Hiding power 
(em 2 /g) 


Example 3 


13 6 


460 


Exarfrol 4 


146 


420 


Example? 5 


158 


480 i 


Examii 1 e 6 


163 


480 


E^camol ^ 7 


156 


390 




153 


48 0 




146 


420 




132 


410 


Example 11 j 


183 


480 I 


ExanD 1 & 12 


i 136 


460 


Example 13 


178 


410 


Example 14 


132 


44 G 


Exainple 15 


141 


460 ' „. 


! Example! 16 


138 


420 


Example 17 


211 


470 


Example 18 


221 


440 ; 


Example 19 


216 


490. j 


Example 20 1 


138 


460 j 


Example 21 


13 8 


470 
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Table 7 (confeini]^) 



I Examples 


. Properties of colorant for color filter 


Light resistance 
(Ae* value) 
{-) 


Deqree of dies o ration 
of organic pigments 
<-) 


&xairlp±e J 


.4- . 4tt> 


5 


Example 4 


J , 


5 


Example 5 




4 


Bxamp 1 e 6 


1. , 63 


4 


Example 7 




4 


Example 8 


1 /i ez 
-Li 4A b 


5 


Example Q 


_L :«■■ 4t O 


5 






A 

4 




1.36 


5 


Example 12 


1*29 


5 


1 Example 13 


1 .87 


4 


Example 14 


1. 55 


5 


Example 15 


1.42 


5 


Example 16 


2.16 


4 ; 


Example 17 


1-33 


4 


Example 18 


1.27 


"5 


Example 19 


1 -81 


4 


Example 20 


1.2:8 


5 


Example 21 


1.39 


4 
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Table 8 



■ Comparative 
Examples 


Properties of colorant for color filter | 


Average 

diameter 
i um> 


BET 

b|JcC -L i_ JL 

surface 
are^a value 
(rri 2 /Q) 


Geometr i cal 
sxsria.ctjrci aeviacion 
value 
(-) 


C ompar a t ive 
Example 1 


Q.021 


126; 3 


2 .58 


Comparative 
Example 2 


0.021 - 


138.4 


2.66 


Comparative 
Example 3 


0,021 


141,3 


2.79 


Gomparative 
Example 4 


0 .022 


106 .2 


2.3b 


Comparative 
Example 5 


0.034 


89, 2 


2 . 61 



Table 8 (continued) 



Comparative 
Exampl es 


Properties of colorant for color filter 


Hue 


L.* value 
(-.) 


a* value 
(-) 


b* value 

(-) 


Comparative 
Example 1 


20 ,63 


7 .21 


-18 . 14 


Comparative 
Example 2 


25.96 


-13 . 14 


-5.14 


Gomparative 
Example 3 


38.96 


55 . 66 


8 . 14 


Comparative 
Example 4 


20 . 32 


7.64 


-19.14 


Comparative 
Example 5 


18,32 


.8.6*4 


-21.62 
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Table 8 (continued) 



Comparative 
Examples 


Properties of colorant for color filter 


Tinting strength 
:(%) 


Hiding power 
(cm 2 /Q) 


Comparat i ve 
Exairvple 1 


100 


440 


Comparative 
Example 2 


100 


420 


Comparative 
Example 3 


10 G 


410 


Comparative 
Example 4 


102 


450 


Comparative 
Example 5 J 


209 


620 



Table 8 icon tinned) 



GoiTipar a t i ve 
Examples 


Properties of colorant for color filter 


Light resistance 
(AE* value) 
(- ) 


Degree of Resorption 
of organic pigment 
«-) 


Comparative 
Example 1 


6 . 64 


1 


Compara t i ve 
Example 2 


6 . 2 6 


1 


• Comparative 
Example 3 


7 .68 


1 


Comparative 
Example 4 , 


7 . 35 


2 


Compar a t iye 
Example 5 


7,14 


2 
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Table 9 



Examples 


Production of oaloring 
composition 


Properties of 
colored film 


Kind of colorant for color 
filter 


Gloss 
(%) 


Example 22 


Example 3 


94 


Example 23 


Example 4 


95 


Example 24 


Example 5 


93 


Example 25 


Example 6 


92 


Example 26 


Example 7 


91 


Example 27 


Example 8 


95 


Example 28 


Example 9 


95 


Example 29 


Example 10 


94 


Example 30 


Example 11 


98 


Example 31 


Example 12 


97 


Example 32 


Example 13 


96 i 


Example 33 


Example 14 


93 


Example 34 


Example 15 


93 


Example 3 5 


Example 16 


92 


Example 36 


Example 17 


100 


Example 37 


Example 18 


101 ! 


Example 38 


Example 19 


98 


' Example 3§ 


Example 20 


98 


Example 40 


Example 21 


96 
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Table, 9 j continued) 



j Examples 


Proper ties of colored film 




Chromaticity 




x 


y 






f — \ 


V 7 




I Example 22 


n 1 a 

u - JL *± 




/ • Do 


Exampl e 23 


n 9 ft 


n £.1 

U . Ol 




Example 24 


a a n 
U * *± u 


n 1 q 




Example 25 




n n ii 




i Example 2 6 


0 4 9 


XJ . *± 


err do 
J / ■ Oo 


Example 27 


w . 1 J 


V » 


/ » O U 


' Example 28 


0 . 20 






Example 23 


0.43 


0 .16 


11 - 26 


Example 30 


0.14 


0 . 12 


5.49 


Example 31 


0.23 


0 ,63 


21.11 


Example 32 


0.43 


0 . 17 


9,87 


Example 3 3 


C .13 


0 - 11 


7 . 51 


Example 34 


0.24 


0.60 


25,79 


Example 35 


0.41 


0 . 13 


20.42 


Example 3 6 


0.15 


0. 11 


3.45 


Example 37 


0 . 22 


0, 64 


15 , 83 


Example 38 


0 .44 


0.16 


8.70 


Example 39 


0 .15 


0 .12 


7.24 : 


Example 40 


0.23 


0.59 


25. 2 9 



44 



EP 1 298 165 A2 



Table 9 (continued) 



Examples 


[ Properties of colored film 


Light resistance 
(AE* value) 

( ■■-■): 


Light t ran smittance 

<R) i 


6 2 0 ran 
(%) 


4 80 nm 
(%) 


Example 22 


1 . 43 


- 


- 


Example 23 


1.14 


■- 


- 


Example 24 


2 , 14 


82 


>1 


Example 2 5 


1 -53 






Example 26 


2 . 14 




- 


Example 27 


i;33 






Example 28 


1. 73 


- 


- 


Example 29 


2.12 


86 


>1 


Example 30 


1.38 






Example 31 


1.31 






Example 32 


1 -93 


91 


>1 


Example 33 


1 .38 






Example 34 


1.66 






Example 35 


2. 01 


93 


>1 


Example 36 


1 - 32 






^Example 37 


1.21 






Example 38 


1 .66 


88 


>1 


Example 39 


1-38 






| Example 40 


1 .44 
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Table 9 (continued) 



Examples 


Properties ot colored film 


Light txansmi t tance 

m 


Light transmit tance 
(B) 


530 run 
(%) 


6 50 mi 
(%) 


4 6 0 run 

(%) 


630 nrn 
(%) 


i^xaiTipj_e AZ 


~ 


~~ 


84 




Example 23 


92 


>% 




— 


Example 2 4 




~ 


— 


— | 


Exainple 2 5 










Example 2 6 










r»xampi : e & / 






86 


>1 


lixarnp x e o 


1 91 


>1 






±i xamp l e <5 y 










j^xarripj_e *3 j 






84 


>1 1 


J&xamp X e ji 


90 


>1 






Example 32 










Example 33 






84 


>1 


Example 34 


95 


>1 






Example 35 










Example 36 






90 


>1 | 


Example 37 


96 


>1 






Example 38 










Example 39 






89 


>1 


Example 40 


89 


>1 
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Tabic 10 



Comparative 
Examples 


Production of coloring 
composition 


Proper t i e s o f 
colored film 


Kind of colorant for 
color filter 


Gloss 
(%) 


Comparative 
Example 6 


Organic pigments 
B-l 


68 


Comparative 
Example 7 


Organic pigments 
G-X 


67 


Comparative 
Example 8 


Organic pigments 
R-l 


! 61 


• Comparative 
Example 9 


Organic pigments 


1 60 ■ 


Comparative 
Example 10 


Organic pigments 

Y-l 


59 


Comparative 
Example 11 


Comparative Example 1. 


69 


Comparative 
Example 12 


Comparative Example 2 


66 


C ompa r a t i ve 
Example 13 


Comparative Example 3 [ 


60 


Comparative 
Example 14 


Comparative Example 4 , 


70 


Comparative . 
Example 15 


Comparative Example 5 


68 
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Table 10 (continued) 



Comparative 


{ Properties of colored film 


Chromatic i tv 


X 

(~) 


y 

(-) 


Y 


Comparative 

£L X olfip i. e D 


0. 15 


0,11 


2 , 98 


C ornpar a t i ve 


0.21 


0. 6 5 


15 - 05 


Gornparati ve 
Example 8 


0 .44 


0. 17 


8.42 


Comparative 
Example .9 


0.67 


0 .33 


6.37 


Compara t ive 
i Example 10 


0.51 


0 , 47 


40.36 


Compar a t ive 
Example 11 


0.16 


0,12 


2 .91 


Comparative 
Example 12 


0 . 2 2 


0 . 60 


14.96 


Gornpara t ive 
Example 13 


0.45 j 


0 , 2 0 




Comparative 
Example 14 


0. 16 


Q - 10 


2 .87 


Comparative 
Example 15 


0.17 


0,06 


0 .73 
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Table 10 icontimied) 



Comparative 
Examples 


Properties of colored film 


Light resistance 
(AE* value) 

(- ) 


Light transmittanGe 
(R) 


6 20 xm 

{% ) 


4 8 0 nm 

( % ) 


Comparative 

W, X TfYTt T F 1 £ 


7 ,11 






Comparative 
ExairrDle 7 


6.34 






Comparative 
Exampl e 8 


7 ,12 


j 81 


5 


! Compar a t i ve 
Example 9 


? . m 


79 


6 


Comparative 
Example 10 


' 9 . 34. j 






Comparative 
Example 11 


6. 23 






Compar a t i ve 
Example 12 


6,38 






Comparative 
Example 13 


7.16 




6 


Comparative 
Example 14 


7.15 






Comparative 
1 Example IS 


8 .11 
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Table 10 fcontiniieai 



Comparative 
Examples 


Properties of colored film 


Light transraittanee 

im 


Light transmittance 
(E) 


53 0 nm 

m 


650 nm 
(%) 


4 6 0 im 
(%) 


63 0 rim 
(%) 


Comparative 
Example 6 


— 


-■■ 


76 


3 


Comparative 
Example 7 


19 


1 6 






G ompar at ive 
Example 8 










Gomparative 
1 Example 9 










C ornp ar a t i ve 
Example 10 










Compart t i ye 
Example 11 






72 


5 


Comparative 
Example 12 




7 






Comparative 
Example 13 










Comparative 
Example 14 






78 


4 


Comparative 
Example 1.5 






77 


3 
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Table 11 (continued! 



Examples and 
Compara t i ve 
Examples 


Product ion of color filter 


Kind of coloring composition for color filter 




(G) 


1 ( B } 


Example 41 


Example 5 


Examp 1 e 4 


Example 3 


Example 42 


bxainpie d 


Example 7 


Example 3 


Example 43 


Example 10 


Example 9 


Example 8 ; 


Example 44 


Example 13 


Example 12 


Example 11 


Example 45 


Example 16 


Example 15 


Example 14 


Example 46 


Example 19 


Example 18 


Example 17 


Comparative 
Example 16 


Comparative 
Example 3 


Compara t i ve 
Example 2 , 


Comparative 
Example 1 


Comparative 
Example 17 


Comparative 
Example 3 


Comparative 
Example 2 , 


Comparative 
Example 4 


Comparative 
Example 18 


Comparative 
Example 3 


Gompar a t 1 ve 
Example 2 


Comparative 
Example 5 
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Table 11 (c ontinued) 



Examples and 
1 Comparative 
Examples 


Properties of color filter 


f~ Y*A T"! <3rtn n f~ t~ jia fi ■/-• a 
i-i<ii Jt i>ill J. u L. dflv.6: 

<R) 


Light 
transmit ta^ce 

m 


Light 
transmittanee 
(B) 


o z u rim 

(%) 


530 run 
(% > 


4 6 0 nm 

<%} 


Example 41 


OP » J 


8 7 ,2 


86. 3 


Exampl e 42 


\ 87.1 


I 86, 6 




Example 43 




O _> . *± 




Example 44 


87. 9 


86 . 5 


85 . 3 1 


Example 45 


92.1 


91 .3 


86 .9 


Example 46 


92. 0 


89.9 


86.3 


Comparative 
Example 16 


68.3 


66, 5 


66.3 


Comparat ive 
Example 17 ■. 


64. 6 


65,3 


66.9 


Comparative 
Example 18 


69.6 


65.2 


66.6 



Claims 

1 A cororing composition for a color filter, comprising: 

a colorant for a cofof fllter composed of composite particles having an average particle diameter of Q GG T to 
1 ;0 M m, and comprising white inorganic particles, a gluing agent coating layer provided on the surface Of the 
white inorganic particles and an organic pigment coat provided on the gluing agent coating layer in an amount 
of 1 to 500 parts by weight per 1 00 parts by weight of the white inorganic particles ; 
a dispersant; a binder resin; a monomer as a reactive diluent; a polymerization initiator; and a solvent, 

2 A composition for a color filter aecorclmg to clarm 1 , wherein trie colorant for a color filter has at least one 
under-coating material selected from h yd roxidesof aluminum, oxides of alu mrnum. hydroxides of silicon and oxides 
of si/icon disposed between the surface of the white inorganic particles and the gluing agent coating layer 

3 A coloring composition for a color filter according to claim 1 or 2, wherein the colorant for a color filter has a 
geometrical standard deviation value of particle diameters of not more than 2. Q. 

4. A coloring composition for a color filter according to any one of the preceding claims, wherein the colorant for a 
color filter has a hiding power of less than 600 cm 2 /g and a BET specific surface area value of 1.0 to 1,000 m 2 /g. 
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A coJoring composition for a color fitter according to any one of the preceding claims, wherein the colorant for a 
color fitter rs present in an amount of 5 to 400 parte by weight per 100 parts by weight of the total amount of the 
binder resin and the monomer. 



a 



6. A coloring composition for a color fitter according to claim 1, wherein the colorant for a color filter is composed of 
composite particles haying an average particle diameter of 0.0015 to 0.5 urn, a geometrical standard deviation 
value of particle diameters of not more than 1.8 and a BET specific surface area value of 1.5 to 750 m^g and 
comprises white inorganic particles, a gluing agent coating layer provided on the surface of the white inorganic 
particles and an organic pigment coat provided on the gluing agent coating layer in an amount of 10 to 400 parts 
by weight per 100 parts by weight of the white inorganic particles. 

7. A color filter having pixcel obtained by applying the coloring composition for a color filter as defined in any one of 
the preceding claims onto a substrate. ■ 

8 - ^^^ r ^ m9 to C>aim 7l Wher61n the maximum light transmittance at each color transmission region is 

9. Use of a colorant as defined in any one of claims 1 to 6 for manufacturing a color filter. 

10, Use of a colorant as defined in any one of claims 1 to 6 as colorant for a color filter 

It A cotorant for a color filter comprising composite particles having an average particle dfameterof 0.001 to 1 0 urn 
said colorant being as defined in any one of claims 1 to 6. 
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FIG.1 




FIG.2 
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FIG.3 
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